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2015 City of Mesa Amendments to MAG Specifications and Standard Details Revisions 
 

 

Spec/Detail 

 

Name 

 

Change(s) 
General SPECIFICATIONS Minor spelling and typo edits 

Subsection 106.2 SAMPLES AND TESTS OF MATERIALS Revised to delineate Quality Control and Quality Assurance testing requirements 

Subsection 107.11 CONTRACTOR’S RESPONSIBILITY FOR UTILITY AND 
SERVICES 

Revised to add Underground Damage Prevention & Safety training requirements 

Section 321 PLACEMENT AND CONSTRUCTION OF ASPHALT 
CONCRETE PAVEMENT 

Revised to align more closely with East Valley Asphalt Committee criteria 

Subsection 321.8.4 COMPACTION:  ASPHALT BASE COURSE AND 
SURFACE COURSE 

Revised to restrict minimum temperature for compaction 

Subsection 340.3.9 TOLERANCES Minor text edits 

Subsection 340.3.10 DEFICIENCIES Revised deficiencies 

Section 610 WATER LINE CONSTRUCTION Minor renumbering of subsections to correspond to new MAG numbering 

Subsection 610.3 MATERIALS Revised allowable materials 

Subsection 610.6.2 MATERIALS Revised allowable materials 
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Subsection 610.7 VALVES Minor text change 

Subsection 610.10 COUPLINGS, JOINTS, GASKETS, AND FLANGES Revised allowable materials and minor text changes. 

Subsection 610.15.1 CORROSION MONITORING TEST STATIONS Revised subsection title.  Revised Materials and Construction Methods section and Field 
Tests section. 

Subsection 610.16 MEASUREMENT AND PAYMENT Minor text edits 

Subsection 611.2 DISINFECTING WATER MAINS Revised disinfection requirements 

Subsection 611.4 POST INSTALLATION INSPECTION OF NEW 
MAINLINE STORM DRAINS 

Added subsection (C) Video Inspection of Storm Drain Mainlines 

Subsection 615.2 MATERIALS Added ductile iron pipe requirements 

Subsection 630.3.1 General Minor text changes and revised subsections (C) and (D) 

Subsection 
630.4.2(A)(2)(a) 

CAST IRON DELETED 

Subsection 
630.4.2(B) 

TAPPING SLEEVES Added reference to Approved Products List 

Subsection 630.5(B) BUTTERFLY VALVES 3 INCHES THROUGH 12 INCHES DELETED 

Subsection 631.3.5 SERVICE TAPS Added reference to Approved Products List 

Subsection 750.1 CAST IRON WATER PIPE DELETED 

Subsection 750.3 JOINT REQUIREMENTS Minor text changes 

Subsection 750.4 FITTINGS Deleted references to gray iron and added reference to Approved Products List 

Section 752 ASBESTOS –CEMENT WATER PIPE AND FITTINGS DELETED 

Section 758 CONCRETE PRESSURE PIPE – STEEL CYLINDER TYPE Deleted references to AWWA C301, prestressed concrete pressure pipe 
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SPECIAL NOTICE SPECIAL NOTICE REGARDING TECHNICAL 
SPECIFICATIONS FOR RUBBERIZED ASPHALTIC 
CONCRETE PAVEMENT 

Replaced materials specification with reference to East Valley Asphalt Committee criteria 

SPECIAL NOTICE SPECIAL NOTICE REGARDING REQUIRED DETAILED 
SHOP DRAWINGS FOR SPECIALTY ITEMS 

New section 

M-1.01 SHEET INDEX TO MESA STANDARD DETAILS Updated 

M-1.02 SHEET INDEX CONTINUED Updated 

M-1.03 SHEET INDEX CONTINUED  Updated 

M-1.04 SHEET INDEX CONTINUED  Updated 

M-1.05 SHEET INDEX CONTINUED  Updated 

M-1.06 SHEET INDEX CONTINUED  Updated 

M-1.07 SHEET INDEX CONTINUED  Updated 

M-15.02 14' AND 22' SPEED HUMP SPECIFICATIONS Modified note 6 -two weeks 

M-15.03 SPEED CUSHION SPECIFICATIONS - 34' STREET Added note 6 

M-15.04 SPEED CUSHION SPECIFICATIONS - 40' STREET Added note 6 

M-15.05 SPEED CUSHION SPECIFICATIONS - 44' STREET Added note 6 

M-15.06 SPEED CUSHION SPECIFICATIONS - 48' STREET Added note 6 

M-18 ENGINEERED UTILITY BORES PERPENDICULAR TO 
CENTERLINE OF STREET 

Format changes.  Modified note 2. 

M-18.01 ENGINEERED UTILITY BORES PARALLEL TO 
CENTERLINE OF STREET 

Format changes. Modified note 2. 
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M-18.03 POTHOLE REPAIR DETAIL Format changes.  Add crack seal callout. 

M-19.01 TYPICAL STREET SECTION Updated notes, table and section 

M-19.02 TYPICAL PARTIAL STREET CROSS SECTION Updated notes 

M-19.03 SUBURBAN RANCH STREET SECTION Updated callouts 

M-19.04.1 STANDARD TRENCH BACKFILL DETAIL ARTERIAL, 
COLLECTOR & LOCAL 

Updated callouts 

M-19.04.2 STANDARD TRENCH BACKFILL DETAIL - NOTES Modified note 6. 

M-21.03 STREET NAME SIGNS, ARTERIAL / COLLECTOR TO 
LOCAL 

Added Cul de sac.  Modified note 3. 

M-21.04 STREET NAME SIGNS, LOCAL TO LOCAL  Added Cul de sac.  Modified note 3. 

M-22.02 SIGN INSTALLATIONS ON STREET LIGHT POLES Modified Sign labels 

M-22.03 TYPICAL STREET NAME SIGN INSTALLATION 
LOCATION 

Labeled public street.  Added note 5. 

M-23.03 VARIOUS SIGN INSTALLATIONS Added reference to roundabout signs and clarified mounting height. Added note 6. 

M-26 SUBTRACTIVE METER Text leader trim 

M-27.01.1 FIRE-RATED  WATER METER ASSEMBLY, 4" AND 
LARGER 

Modified notes, callouts, and thrust block. 

M-27.01.2 FIRE-RATED  WATER METER ASSEMBLY, 4" AND 
LARGER - NOTES 

Modified notes 

M-27.02.1 MANIFOLDED 6" WATER METER ASSEMBLY Modified notes, callouts, and thrust block 

M-27.02.2 MANIFOLDED 6" WATER METER ASSEMBLY - NOTES Modified notes 

M-28.01.1 NON-FIRE-RATED WATER METER ASSEMBLY, 4" 
AND 6" 

Modified notes, callouts, and thrust block 
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M-28.01.2 NON-FIRE-RATED WATER METER ASSEMBLY, 4" 
AND 6" - NOTES 

Modified notes 

M-28.02 PARALLEL 2” WATER METERS FOR 3” WATER 
SERVICES 

Added note 8 and callout for valve tag 

M-29 1 1/2" & 2" APPROVED WATER METERS Modified callouts 

M-31.01 REDUCED PRESSURE PRINCIPLE BACKFLOW 
PREVENTION ASSEMBLY, 2 1/2" AND LARGER 

Updated list of materials.  Modified thrust block and callouts. 

M-31.02 DOUBLE CHECK VALVE BACKFLOW PREVENTION 
ASSEMBLY, 2 1/2" AND LARGER 

Updated list of materials.  Modified thrust block and callouts. 

M-31.07 FIRE LINES TO PRIVATE PROPERTY Updated notes 

M-38.02 AIR/VACUUM RELEASE VALVE - 4" & 6" Revised notes and callouts 

M-42 COMMERCIAL, INDUSTRIAL AND APARTMENT 
DRIVEWAY DETAIL - DETACHED SIDEWALK 

Text leader trim 

M-44.05 SIDEWALK RAMPS - TYPE D Modified pedestrian signal pole push button location 

M-45.01.1 BUS PULLOUT DETAIL Change detail number.  Revised plan view, note 5 and note 9. 

M-45.01.2 BUS PULLOUT DETAIL – ALTERNATE LOCATION New detail 

M-45.02.1 STANDARD BUS SHELTER - FLOOR PLAN  Modified concrete pad size 

M-45.02.2 STANDARD BUS SHELTER - ROOF PLAN  

M-45.02.3 STANDARD BUS SHELTER - ELEVATIONS AND 
NOTES 

Deleted note 9.  Revised callouts. 

M-45.03.1 STANDARD BUS SHELTER - STRUCTURAL DETAILS  Text revision and Leader breaks 

M-45.03.2 STANDARD BUS SHELTER - STRUCTURAL DETAILS  Text style and size 

M-45.03.3 STANDARD BUS SHELTER - STRUCTURAL DETAILS   Text revision and Leader placement 
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M-45.04.1 STANDARD BUS SHELTER - ROOF & FRAME 
SECTIONS  

Split into two sheets 

M-45.04.2 STANDARD BUS SHELTER - ROOF & FRAME 
SECTIONS  

Split into two sheets.  Deleted transit information callout. 

M-45.05.1 STANDARD BUS SHELTER - MISCELLANEOUS 
DETAILS  

Split into two sheets 

M-45.05.2 STANDARD BUS SHELTER - MISCELLANEOUS 
DETAILS  

Split into two sheets 

M-45.06 STANDARD BUS SHELTER - SUN SCREEN DETAILS   

M-45.07.1 STANDARD BUS SHELTER - SUN SCREEN DETAILS Split into four sheets 

M-45.07.2 STANDARD BUS SHELTER - SUN SCREEN DETAILS Split into four sheets 

M-45.07.3 STANDARD BUS SHELTER - SUN SCREEN DETAILS Split into four sheets 

M-45.07.4 STANDARD BUS SHELTER - SUN SCREEN DETAILS Split into four sheets 

M-45.08 BUS STOP PAD DETAIL Modified bus sign orientation and location 

M-47.01 RIGHT TURN LANE TREATMENTS Modify "right lane" plaque location. 

M-47.02 RIGHT TURN TRAP LANE TREATMENTS  Modify "right lane" plaque location.  Modify note 6.   Modify Warning Sign designation. 

M-47.05 TYPICAL BIKE LANE LAYOUTS  Add note 6. 

M-49.01 WATER SERVICE INSTALLATION Revised note 2. 

M-49.02 WATER SERVICE INSTALLATION MATERIALS LIST  Revised note 3.  Added note 9. 

M-49.03 SINGLE AND MANIFOLD WATER METER 
INSTALLATIONS 

Text size and style 

M-50 WATER LINE CUT AND PLUB FOR 12” DIAMETER 
MAIN AND SMALLER 

Modified detail line weight 
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M-51 WATER VALVE ABANDONMENT Revised existing valve callout. 

M-52 ACP TO DIP TEE CUT IN Notes text spacing 

M-53 WATER & SEWER SERVICE STANDARDS FOR 
RESIDENTIAL SMALL LOT/MULTI-LOT PRIVATE 
DRIVE DEVELOPMENTS 

Notes text spacing 

M-55 STEEL CASING PIPE INSTALLATION DETAIL FOR 
WATER MAINS 

New detail 

M-58 JOINT USE WATER AND GAS TRENT DETAIL Modified text leader, detail line weight 

M-60 TYPICAL UTILITY CROSSINGS Modified text size and style 

M-61 DELINEATOR Revised hatch 

M-62.01 STANDARDS FOR SOLID WASTE VEHICLE ACCESS  Revised vehicle dimensions 

M-62.02.2 SINGLE AND DOUBLE-WIDE BIN ENCLOSURES - 
NOTES  

Revised note 8 

M-62.03 TRIPLE-WIDE BIN ENCLOSURES Revised notes 

M-62.06 RESIDENTIAL SOLID WASTE GUIDELINES  Revised notes 

M-62.07 LARGE COMPACTOR REFUSE AREA Added note 14 

M-66.01 FIBER OPTIC MANHOLE Minor changes. 

M-66.02 FIBER OPTIC MANHOLE FRAME AND COVER Added note 5.  Changed hinged manhole cover label.  Modified cast manhole cover 
dimension.   

M-66.03 FIBER OPTIC TEST POINT DETAIL Modified entire detail 

M-66.04 FIBER OPTIC VAULT/MANHOLE KNOCKOUT DETAIL Modified callouts, added notes 

M-66.05 HORIZONTAL COILED FIBER OPTIC CABLE & SPLICE 
CLOSURE RACKING 

Revised detail name.  Modified callouts, added notes. 
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M-66.06 VERTICAL COILED FIBER OPTIC CABLE & SPLICE 
CLOSURE RACKING 

Revised detail name.  Modified callouts, added notes 

M-66.07.1 STANDARD FIBER OPTIC  CABLE INSTALLATION 
PULL BOX  

New detail number, modified detail 

M-66.07.1 STANDARD FIBER OPTIC  CABLE INSTALLATION 
PULL BOX  

New detail 

M-66.08.1 MICRODUCT INSTALLATION  PULL BOXES New detail number, modified detail 

M-66.08.2 MICRODUCT INSTALLATION  PULL BOXES New detail 

M-66.09.1 STANDARD FIBER OPTIC TRENCHING AND DUCT 
BANK INSTALLATION 

New detail number, modified detail 

M-66.09.2 STANDARD FIBER OPTIC TRENCHING AND DUCT 
BANK CONFIGURATIONS 

New detail 

M-66.10.1 BUNDLED MICRODUCT CONDUIT INSTALLATION New detail number, modified detail 

M-66.10.1 STANDARD BUNDLED MICRODUCT 
CONFIGURATION 

New detail 

M-66.12 FIBER OPTIC CABLE SPOOL LENGTH PER JUNCTION 
STRUCTURE  

New detail 

M-70 STREETLIGHT WORK PROCEDURES  Modified notes 2, 12 & 28.  Added note 30. 

M-70.01.2 STREETLIGHT LUMINAIRE SPECIFICATION  Added note I 

M-70.02.2 TOWN CENTER DECORATIVE Added note L 

M-70.03.2 TOWN CENTER DECORATIVE STREETLIGHT 
LUMINAIRE SPECIFICATION 

Added note M 

M-73.01.1 STEPPED STREETLIGHT POLE SPECIFICATION Modified pole centerlines 

M-73.01.2 STEPPED STREETLIGHT POLE SPECIFICATION Reformatted notes.  Revised detail name. 

M-73.01.3 STEPPED STREETLIGHT POLE SPECIFICATION Revised detail name 
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M-73.02.1 TAPERED STREETLIGHT POLE SPECIFICATION Revised detail name 

M-73.02.2 TAPERED STREETLIGHT POLE SPECIFICATION Reformatted notes.  Revised detail name. 

M-73.02.3 TAPERED STREETLIGHT POLE SPECIFICATION Revised detail name 

M-73.03.1 DAVIT STREETLIGHT POLE SPECIFICATION Reformatted notes.  Revised detail name. 

M-73.03.2 DAVIT STREETLIGHT POLE SPECIFICATION Reformatted notes.  Revised detail name. 

M-73.03.3 DAVIT STREETLIGHT POLE SPECIFICATION Reformatted notes.  Revised detail name. 

M-73.04.1C SQUARE STREETLIGHT POLE SPECIFICATION Revised detail name. 

M-73.04.3 FOUNDATION DETAIL FOR ASU BANNER POLE (P-
421) 

Minor changes 

M-73.06.1 ANCHOR BOLT & COPPER GROUNDING PLATE 
SPECIFICATION  

Modified Data Table. Added "See Data Table" to callouts 

M-73.07 CURRENT CARRYING AND GROUNDING 
SPECIFICATION  

Modified Residential Grounding Detail Note. 

M-75.01.1A C-103 LIGHTING CONTROL CABINET SPECIFICATION Added "reference only" callout 

M-75.01.1B C-103 WIRING DIAGRAM Revised note 7 

M-75.01.1C C-103 CABINET REQUIREMENTS Added "reference only" callout 

M-75.01.2C C-113 WIRING DIAGRAM  Revised note 7 

M-75.03 240V SINGLE PHASE SERVICE POD / POS LCC & 
GROUNDING 

Minor changes 

M-75.04 120V SINGLE PHASE SERVICE POD / POS & 
GROUNDING 

Modified Note 8. Modified a callout. 

M-76.01 STREETLIGHT FOUNDATION SPECIFICATION Minor changes 
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M-76.02 STREETLIGHT FOUNDATION SPECIFICATION Modified note 5. Detail line weight. 

M-85.01 OUTDOOR CONVENIENCE RECEPTACLE 
SPECIFICATION 

Added front and side views 

M-90.01 ITS/TRAFFIC SIGNAL GENERAL NOTES I Revised notes 

M-90.02 ITS/TRAFFIC SIGNAL GENERAL NOTES II  Revised notes 

M-90.03 ITS/TRAFFIC SIGNAL GENERAL NOTES III  Revised notes 

M-90.04 TRAFFIC SIGNAL CONSTRUCTION PROCEDURES I  Revised notes 

M-90.05 TRAFFIC SIGNAL CONSTRUCTION PROCEDURES II Revised notes 

M-91.01 TRAFFIC SIGNAL FULLY METERED SERVICE 
PEDESTAL 

Minor changes 

M-92.01 TRAFFIC SIGNAL CABINET FOUNDATION Added callout for scribing in the concrete near the spare conduit to denote direction .  
Minor changes 

M-92.03 POLE, PULL BOX & FOUNDATION GROUNDING Added callout.  Modified wiring diagram for Pole Grounding Detail 

M-93.01 TRAFFIC SIGNAL PULL BOX INSTALLATION  Added new general note 7 

M-94.06 TRAFFIC SIGNAL POLE NOTES Revised text for note 12 to be bold 

M-94.09 3- ANTENNA CLAMP ASSEMBLY FOR 65’ ITS POLE Added Antenna Clamp 4 Way drawing to detail 

M-94.10 TRAFFIC SIGNAL MAST ARM PELCO MOUNT Corrected a measurement error 

M-95.02 SIGNAL HEAD ASSEMBLY Revised signal head body washer callout 

M-95.03 TYPE "S" CLUSTER HEAD  Revised notes 

M-95.06 PEDESTRIAN PUSH BUTTON STATION Revised notes 4 and 7 
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M-95.10 CCTV CAMERA INSTALLATION DETAIL Modified detail to show new installation for 360-deg camera 

M-95.11 VARIOUS COMMUNICATION DEVICE INSTALLATION 
DETAILS 

New detail 

M-96.01 DETECTOR LOOP INSTALLATION DETAILS Revised notation on Detail A to reflect correct detail reference 

M-96.05 VIDEO DETECTION CAMERA INSTALLATION Revised notes 1 and 2.  Added note 6.  Modified VDS installation detail to add cable. 

M-97.02 GENERAL CABLE AND WIRING NOTES Added note 11 

M-97.05 25 CONDUCTOR CABLE #1 & #2 GENERAL NOTES Combined note 5 and note 11 to become modified note 10. 

M-97.06 CONDUCTORS IN TRAFFIC SIGNAL POLES Added “Hawk” to the wiring detail 

M-99.01 PUSH BUTTON STATION SIGN Corrected a spelling error 

M-102 SURFACE SELECT GRANITE BOULDER  Added callouts and note 4 

M-103.02 TREE PLANTING DETAIL IN TURF AREAS Added patterning.  Revised incomplete callout. 

M-103.03 TREE PLANTING IN DECOMPOSED GRANITE AREAS  Added patterning.  Revised incomplete callout. 

M-103.04 TREE PLANTING ON SLOPE Added patterning. Revised callouts. 

M-103.05 ACCENT SHRUB PLANTING DETAIL  Added patterning.  Revised D.G. placement. 

M-103.06 SHRUB PLANTING DETAIL Added patterning.  Revised D.G. placement. 

M-104.02 SCHEMATIC IRRIGATION LAYOUT - BATTERY 
IRRIGATION CONTROLLER  

Revised callout references 

M-104.03 SCHEMATIC IRRIGATION LAYOUT - IRRIGATION 
WITH FLOW CONTROL  

Revised callout references 

M-104.04 SCHEMATIC IRRIGATION LAYOUT - STANDARD 
CONTROLLER WITHOUT FLOW CONTROL 

Revised callout references 
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M-104.05 SCHEMATIC IRRIGATION LAYOUT - MOTOROLA 
CONTROLLER 

Revised callout references 

M-104.06 ALEX-TRONIX CONTROLLER AND ENCLOSURE  Deleted note 2 

M-106.02 TYPICAL THRUST BLOCK DETAILS Added note 2.  Revised detail name. 

M-111.06 TYPICAL WALKWAY WITH 4" IRRIGATION TILES - 
FLOOD IRRIGATION APPLICATION 

Added patterning.  Revised compaction callout. 

M-111.07 DECOMPOSED GRANITE AT CONCRETE Added patterning.  Revised compaction callout. 

M-111.08 12" CONCRETE HEADER CURB DETAIL  Added patterning.  Revised compaction callout. 

M-111.10 PLAYGROUND ADA ACCESS RAMP New detail 
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March 2015 
CITY OF MESA 

MESA, ARIZONA 
 

STANDARD SPECIFICATIONS 
FOR PUBLIC WORKS CONSTRUCTION 

 
The City of Mesa Standard Specifications for Public Works Construction shall be in accordance 
with the 2015 edition of the Uniform Standard Specifications for Public Works Construction as 
sponsored by the Maricopa Association of Governments (www.mag.maricopa.gov), as amended 
as follows: 
 
 

A. Subsection 102.12 – Add a new paragraph (C), to read as follows: 
 

(C) Submission of any unit prices in the bid proposal which are unbalanced, either 
above or below the amount of a reasonable bid price as determined by the City 
Engineer, to the potential detriment of the contracting agency. 

 
 

B. Subsection 105.4 – Add the following to this section: 
 

For any apparent error or omission in the plans and specifications, such corrections by 
the Engineer may include adjustments in units, quantities and unit prices. 
 
 

C. Subsection 106.2  - Replace the text of Subsection 106.2 with the following text: 

106.2.1 General:  
 
The City of Mesa requires that all construction materials to be supplied, constructed or 
installed in, on or across any City of Mesa easement, right-of-way or City-owned 
property be subject to inspection, quality control (QC) & quality assurance (QA) testing, 
and approval or rejection by the City.  This requirement also applies to any materials or 
infrastructure that, once in-place, will be owned, operated or maintained by the City of 
Mesa, regardless of where they are installed.  Any material rejected by the City of Mesa 
shall be removed immediately and replaced in an acceptable manner to the City at no 
additional cost to the City. 

 
“Quality Control (QC) Testing” is testing performed to assure the materials installed 
comply with the requirements set forth in City standards and the Contract Documents.   
 
“Quality Assurance (QA) Testing” is testing performed to verify the accuracy and 
applicability of the QC testing results and to ascertain that the materials installed meet 
the specified levels of quality in accordance with City standards and the Contract 
Documents. 
 
For City of Mesa projects (where the City of Mesa is the Contracting Agency), the 
General Contractor employed by the City shall be responsible for performing the QC 
testing as part of the Contract Work.  For projects where the City of Mesa is not the 
Contracting Agency (“non-City projects”), the person or entity holding the City of Mesa 
permit for the work (“Permittee”) is responsible for completing the requirements set forth 
herein, as a condition of the permit.  For “non-City projects”, the verbiage of this section 
presumes that the Permittee either is the General Contractor performing the permit work 
or that the Permittee will contractually pass the QC testing responsibility on to the 
Permittee’s General Contractor.  Hence, the word “Contractor” is used throughout this 
section when speaking of the entity responsible for QC testing requirements. It shall be 
understood, however, that for “non-City projects” these responsibilities are ultimately 
incumbent on the permit holder.  
 
Requirements related to minimum QC testing, including required minimum testing 
frequencies, are set forth herein.  The City may also elect to perform independent QA 
testing for any project or permit.  The City will typically perform QA testing at a frequency 
of approximately one QA sample for every four QC samples.  However, the City may 
deviate from this frequency (either to increase or decrease it) at the City’s own 
discretion. 
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The Contractor (whether the City’s Contractor or the Permittee’s Contractor) shall 
provide all support necessary to perform QC and QA testing and sampling (i.e. shoring 
for testing, trench, backfill, backhoes, motor graders, loaders, etc. to facilitate testing and 
sampling) at no additional cost to the City. 
 
 
106.2.2 Quality Control Testing Program Requirements:  
 
The Contractor shall establish, provide, and maintain an effective Quality Control Testing 
Program (QCTP). The Contractor shall develop his own program or procure the services 
of a consultant. In either case, the party performing the tests shall be currently certified 
by the National Bureau of Standards in the National Voluntary Laboratory Accreditation 
Program (NVLAP) for construction services or the AASHTO Accreditation Plan (AAP) for 
Soils, Asphalt and Concrete.  
 
All testing shall be under the direction of a Professional Engineer registered in the State 
of Arizona, knowledgeable in Materials Testing. All test reports and forms shall be 
stamped by the Engineer. 
 
All personnel performing materials sampling, collection and/or testing shall be proficient 
in their assigned duties and possess certification(s) commensurate with their position 
and responsibilities.  The minimum certification(s) for each technician shall be NICET 
Level II, Arizona Technical Testing Institute, American Concrete Institute, or other 
nationally recognized program applicable to the project and approved by the City of 
Mesa.  All personnel performing field testing or sampling shall carry copies of their 
certifications with them in the field and shall produce them upon request from the City 
Inspector.  Failure to produce acceptable documentation of proper certification by either 
field personnel or the laboratory may be grounds for the City to reject testing or sampling 
done by that individual or firm. 
 
Prior to the start of any construction, the Contractor shall give the City Inspector a 
schedule of the proposed testing and the name of the laboratory that will perform the 
work, along with evidence of the required certifications required herein.  If the proposed 
schedule, laboratory or personnel are deficient, the City will notify the Contractor and 
work may not proceed until the deficiency is corrected. 
 
At any point during the project, if the City determines that the QC activities do not comply 
with the requirements set forth herein, the City may: 

 
(1) Order the Contractor to replace ineffective or unqualified quality control personnel.  
 
(2) Order the Contractor to stop operations until appropriate corrective action is taken. 
 
 
106.2.3 Additional Written QCTP Document Required for City of Mesa Projects:  
 
The additional requirements of this subsection (106.2.3) apply only to projects where the 
City of Mesa is the Contracting Agency.  For such projects, the Contractor shall prepare 
a written QCTP and shall submit it to the City as a required submittal.  The Contractor 
shall not begin work until the QCTP has been reviewed and accepted by the City.  
Resumes of all personnel that will be associated directly or indirectly with the QCTP 
shall be included in the QCTP.  The written QCTP shall include, but not be limited to, on-
site/field and laboratory testing of all material delivered to the site and any existing 
materials or conditions pertinent to the project. The written QCTP shall include a 
description of the required field and construction materials laboratory tests, including 
required frequencies that meet the minimums established herein.  The responsibilities of 
the engineer, project manager, supervisory personnel and each technician assigned to 
this project shall be included in the written QCTP. Substitutions or replacement of 
personnel shall require prior written approval by the City.  
 
 
106.2.4 Reporting Requirements:  
 
The Contractor shall establish a system acceptable to the City to record and report all 
material test results.  The daily test reports shall include but not be limited to: 
 1.  Test designation 
 2.  Date of test 
 3.  Name of tester  
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 4.  Location of test/sample (station and offset) 
 5. Product suppliers and project codes (as applicable) 
 5.  Depth/elevation of test/sample 
 6.  Test result 
 7.  Control requirement(s) 
 8.  Cause of rejection (if applicable) 
 9.  Results of retests (if applicable) 
 10.  Remedial action (if applicable) 
 
The Contractor shall submit test results to the City as soon as they are available (daily) 
by emailing them to the City Inspector at his/her official City email address and also 
emailing them to mat.lab@mesaaz.gov.  
 
The Contractor shall also submit a weekly report to the City summarizing the testing and 
construction activities completed by emailing the report to the email addresses noted 
above. All weekly reports shall be submitted simultaneously to the Contractor, Permittee 
(if applicable) and City.  The report shall include individual summary sheets for each 
utility line, structure and portion of the pavement section. Cores shall be numbered 
sequentially throughout the Project.  Re-cores shall reference the original core by 
number and will contain the averaged values for thickness and density.  Total pavement 
thickness shall be reported.  Vertical location of tests for underground utilities shall 
indicate the depth of the excavation at the location of the test (i.e., cut to flow line [if 
applicable], depth to bottom or top of pipe, etc.)  Density tests shall be numbered 
sequentially.  If the minimum number of tests has not been performed per the QCTP, 
this shall be stated in the weekly summary report with an explanation of the 
circumstances. The City will maintain a copy of the test results and weekly reports in the 
City’s electronic files. 
 
In addition to providing electronic copies of materials testing at intervals as cited above, 
the Contractor or Permittee shall provide the City with two bound, hard copies of the test 
results showing the results of all of the testing completed for the permit or project.  This 
shall be provided to the City prior to the request for Final Inspection.  The Final 
Inspection will not be scheduled until such bound report has been received and verified 
by the City Inspector.  The following information shall be included in the bound packets: 
 

1. A cover letter shall be included that states that it is the registrant’s opinion that 
the material testing has been performed in accordance with the City’s latest 
minimum schedule of testing, that the materials were found to be in conformance 
with the applicable specifications, and that the tests were performed in 
accordance with the applicable ASTM and AASHTO procedures.  The letter or 
the report as a whole shall bear the registrant’s seal. 
 

2. All pages shall be sequentially numbered and a table of contents shall be 
provided. 

 
3. Hard copies of all of the test results completed to-date for the project shall be 

included in the report, reporting at least the minimum amount of information for 
each test as set forth in this section. 

 
 
106.2.5 Required Minimum QC Testing Frequencies:  
 
Although minimum testing frequencies are specified herein, the Contractor and 
Permittee (if applicable) shall bear full responsibility for the quality of the materials and 
installation and may elect to perform additional testing beyond the requirements set forth 
herein to ensure compliance. 
 
The following table shall be used to determine the minimum frequency and types of tests 
that are required under the Contractor’s QCTP: 
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Test Method 

(AASHTO unless otherwise noted) 
Most Recent Version 

Frequency 

STREET SUBGRADE 

Sieve Analysis T311 1 per soil type 

Moisture Density Relationship T99 & T224 1 per soil type 

In-Place Density T191(sandcone) or T310 (nuke) 

(note 8) 

1 per 250 linear feet per traffic lane 
or portion thereof (notes 1 & 4) 

CURB & GUTTER SUBGRADE OR SIDEWALK SUBGRADE 

Sieve Analysis T311 1 per soil type 

Moisture Density Relationship T99 & T224 1 per soil type 

In-Place Density T191(sandcone) or T310 (nuke) 

(note 8) 

1 per 250 linear feet 

or portion thereof (notes 1 & 4) 

STRUCTURE FOUNDATION – SUBGRADE (if required) 

Sieve Analysis T311 1 per soil type 

Moisture Density Relationship T99 & T224 1 per soil type 

In-Place Density T191(sandcone) or T310 (nuke) 

(note 8) 

1 per 250 square feet 

(if required) (notes 1 & 4) 

STRUCTURAL BACKFILL 

Sieve Analysis T311 1 per soil type 

Moisture Density Relationship T99 & T224 1 per soil type 

In-Place Density T191(sandcone) or T310 (nuke) 

(note 8) 

1 per 1,000 cubic feet or per 2-feet 
of lift thickness, whichever is greater 

(notes 1 & 4) 

EMBANKMENT 

Sieve Analysis T311 1 per soil type 

Moisture Density Relationship T99 & T224 1 per soil type 

In-Place Density T191(sandcone) or T310 (nuke) 

(note 8) 

1 per 250 linear feet per traffic lane 
per 12 inches of depth or portion 

thereof (notes 1 & 4) 

TRENCH BACKFILL 

Sieve Analysis T311 1 per soil type 

Moisture Density Relationship T99 & T224 1 per soil type 

In-Place Density T191(sandcone) or T310 (nuke) 

(note 8) 

1 per 250 linear feet per 2 feet of 
depth or portion thereof 

(notes 1, 3, & 4) 

AGGREGATE BASE COURSE 

Sieve Analysis T27 1 per source per each day’s delivery 

Plasticity Index T146, T89 & T90 1 per source per each day’s delivery 
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Moisture Density Relationship T 99 & T224 1 per source 

In-Place Density T191(sandcone) or T310 (nuke) 

(note 8) 

1 per 500 linear feet per traffic lane 

(notes 1 & 4) 

RESIDENTIAL, ARTERIAL, & RUBBERIZED ASPHALTIC CONCRETE 

Ignition Furnace Binder Calibration T308 1 per mix design per project 

(note 6) 

ARTERIAL ASPHALTIC CONCRETE 

Asphalt Binder Content T308 1 per each day’s paving or 500 tons 
whichever is greater 

Percent In-Lab Air Voids @ Ndes T269 1 per each day’s paving or 500 tons 
whichever is greater 

Theoretical Max Specific Gravity 
(Rice) 

T209 1 per each day’s paving or 500 tons 
whichever is greater 

Gyratory Density T312 1 per each day’s paving or 500 tons 
whichever is greater 

Sieve Analysis T30 1 per each day’s paving or 500 tons 
whichever is greater 

Percent In-Place Air Voids T269 1 per 1,000 linear feet per traffic 
lane or 1 per each day’s paving, 

whichever is greater (notes 5 & 7) 

RESIDENTIAL & RUBBERIZED ASPHALTIC CONCRETE 

Asphalt Binder Content T308 1 per each day’s paving or 500 tons 
whichever is greater 

Percent In-Lab Air Voids T269 1 per each day’s paving or 500 tons 
whichever is greater 

Theoretical Max Specific Gravity 
(Rice) 

T209 1 per each day’s paving or 500 tons 
whichever is greater 

Compaction of Marshall Specimens T245 1 per each day’s paving or 500 tons 
whichever is greater 

Sieve Analysis T30 1 per each day’s paving or 500 tons 
whichever is greater 

Bulk Specific Gravity of Marshall 
Specimens 

T166 1 per each day’s paving or 500 tons 
whichever is greater 

Percent In-Place Air Voids T269 1 per 1,000 linear feet per traffic 
lane or 1 per each day’s paving,  

whichever is greater (notes 5 & 7) 

PORTLAND CEMENT CONCRETE 

Sampling of Concrete T141 1 per 50 cubic yards or per 
placement, whichever is greater 

Temperature of Concrete T309 1 per 50 cubic yards or per 
placement, whichever is greater 

Slump T119 1 per 50 cubic yards or per 
placement, whichever is greater 
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Making & Curing Concrete 
Specimens 

T23 1 set of 4 cylinders per 50 cubic 
yards or per placement, whichever is 

greater 

Compressive Strength of Concrete 
Specimens 

T22 1 set of 4 cylinders per 50 cubic 
yards or per placement, whichever is 

greater 

Percent Entrained Air Content T152, T196, or T199 Where applicable, 1 per 50 cubic 
yards or per placement, whichever is 

greater 

GROUT 

Sampling & Testing Grout ASTM C1019 1 per day’s construction or 5,000 
square feet, whichever is greater 

MORTAR 

Strength of Molded Masonry 
Cylinders & Cubes 

ASTM C780 ANNEX A6 1 per day’s construction or 5,000 
square feet, whichever is greater 

DECOMPOSED GRANITE 

Sieve Analysis T27 1 per soil type or source 

(note 2) 

PLAYGROUND SAND 

Sieve Analysis T27 1 per soil type or source 

(note 2) 

Note 1: Minimum testing frequency is based on passing tests only. Initial tests and retests that indicate 
noncompliance shall not be counted. The technician(s) performing the tests shall be present during 
the placement, moisturizing and compaction of the material. The technician(s) shall provide a 
written description of the contractor's activities in the compaction of the material (e.g., depth of lift, 
number of passes of the compactor, type of equipment used, how the material is reacting to 
compaction (pumping), level or sloped surface, how the fill material is tying in with previous 
material, etc.). The description will be included in the daily report.  

 
Note 2: The certifications for the laboratory and technicians as discussed above will be changed as follows:  

The testing laboratory for landscape soil must be certified by the Western States Proficiency 
Testing Program.  The person responsible for the testing and providing recommendations must be 
certified as a Professional Soil Scientist by The American Society of Agronomy.    

 
Note 3: In-Place Density testing shall start at spring line for pipes 48 inches in diameter or less. Pipe with a 

diameter greater than 48 inches shall be tested in 2-foot increments from bottom of pipe. Laterals 
will be tested independently of the main line.  

 
Note 4: The testing frequency stated will be the minimum required when continuous observation is 

performed by the Contractor’s Quality Control Personnel.  When Quality Control Personnel do not 
directly observe the construction process, the engineer has the option to stop work and/or adjust 
the testing frequency. Any adjustments, which result in an increase in the testing frequency and/or 
lost time, shall be at no additional cost to the City. 

 
Note 5: The contractor will provide companion cored specimens at a ratio of 1:4 (one for the City to four for 

the contractor), subject to a minimum of one companion core for every day of paving. The City will 
witness the coring and reserves the option to obtain additional specimens as it deems necessary. 
Re-coring for deficient thickness or compaction will be performed no later than two working days 
after the original specimens are obtained. All cores are to be consecutively numbered without any 
duplication. 

 
Note 6:  Correction factors shall be established in strict accordance with AASHTO T308, Section 6. 
 
Note 7:  Cores shall be obtained according to MAG 321.14 and patched according to MAG 321.14 & MAG 

708. 
 
Note 8: For in-place density tests, the ratio of nuclear density tests to sand cone tests shall not exceed 

10:1, unless otherwise approved by the City. 
106.2.6 Failing Test Results and Referee Lab:  
 
The lab performing QC or QA testing shall notify the City Inspector, the Contractor and 
the Permittee (if applicable) immediately if the lab determines that the material being 
tested is not in conformance with the required specifications.  The Contractor or 
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Permittee shall take corrective action and the materials shall be retested by the same 
testing laboratory that performed the tests that indicated noncompliance. 
 
If the QA test results are not in agreement with the QC test results, the Contractor shall 
have the option to retain a third party consultant for referee tests. The third party 
consultant shall meet the same requirements as the consultant performing the QC 
testing. The results of the third party shall be binding.  All cost incurred by the referee 
testing shall be the Contractor’s expense.  If the Contractor elects not to retain a third 
party for referee testing, the City of Mesa test results will prevail. 

 
 

D. Subsection 107.11 – Modify the subsection to add the following: 

Underground Damage Prevention:  For all projects that include underground excavation 
or other work that could impact City utilities, Contractor/Permitee is required to complete 
a 90-minute Underground Damage Prevention & Safety presentation by City’s Utilities 
Department, prior to commencing work. This presentation includes background training 
on the various City utility systems, current City programs for locating and protecting 
existing utilities, a review of hazardous conditions specific to buried utility lines such as 
gas, electric, water, sewer, telecommunications, etc., and provides a forum for 
establishing lines of communication between appropriate City and Contractor staff prior 
to beginning work on the project.  
 
At a minimum, the following Contractor/Permitee personnel shall attend this presentation 
and complete any required follow-up activities: Job Superintendent, Foreman, and 
Operator(s) from Contractor/Permitee, the same staff from the Natural Gas 
Subcontractor(s), and any other major Subcontractor as determined by City. This 
presentation is to be free of charge with no pre-set attendance limit. Contractor/Permitee 
is encouraged to have additional field personnel attend if possible.  
 
Following completion of the presentation, Contractor/Permitee shall provide a letter 
certifying compliance with this Section to City’s Engineering Inspector. To be accepted 
by City, Contractor Certification Letter must include the date(s) and time(s) of 
presentation, and the names of field personnel who attended and must specifically 
reference the Project Name and City Project Number or Permit Number, as applicable. 
 
Contractor/Permitee shall attend a pre-scheduled training session as needed to 
accommodate the number of Contractors and schedules of upcoming projects. The 
training will be provided by City’s Energy Resources Department at their offices or other 
suitable location. Contractor/Permitee personnel are responsible for their own 
transportation to and from the training site. Contractor/Permitee can contact the Damage 
Prevention Office at 480-644-6283 for assistance and to make reservations to attend a 
session. Information on City’s Damage Prevention & Safety training is also available at 
http://www.mesaaz.gov/energy/, under “Energy Safety/Damage Prevention and Safety 
Training.” 
 
Nothing in this Section or City’s Underground Damage Prevention & Safety training 
presentation shall be construed as replacing or superseding OSHA Regulations, Arizona 
State Law, and City’s established policy for Contract Construction Safety, or other 
applicable regulations. Contractor/Permitee shall maintain and have sole responsibility 
for safety on the job site. 

 
 

E. Subsection 108.1 – Add the following subsection: 
 
(C) Start of Work 
Work shall not start until the contract has been executed by both the contractor and the 
City. 
 
 

F. Subsection 109.7 (A) – Replace the text of the first paragraph of the existing subsection 
with the following: 
 
Contractors are advised that the City will make monthly progress payments during the 
course of the contract based on the Contractor’s Application and Certificate of Payment 
together with a detailed estimate of work completed, which shall be in the form of the 
American Institute of Architect’s (AIA’s) forms G702 and G703 or City of Mesa 
Application for Payment form. The detailed estimate of work completed shall include all 
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items from the bid schedule and/or schedule of values as applicable, and shall include 
values for work completed previous to application, current work completed, previously 
stored materials, new stored materials, value of work completed, retention, value of work 
completed less retention, and amount due this request. The monthly payment cycle will 
start with the date of the notice to proceed. The City may process payments more 
frequently if requested by the Contractor and agreed to by the City.  
The payment process functions as follows: prior to the monthly payment cycle date, the 
Contractor and the City’s Construction Inspector shall together prepare a list of agreed 
upon quantities for each item of work completed and accepted during the progress 
payment period. The Contractor shall then submit the Application and Certificate of 
Payment and an invoice with the detailed estimate of work completed based on the list 
of agreed upon quantities to the City’s Inspector for signature. The invoice shall reflect 
the Contractor’s company name, billing information, City of Mesa project number, Project 
Manager information and the total amount due at time of billing.  Upon receipt of these 
documents, the Inspector will obtain the necessary approvals and forward the 
Application to the appropriate City staff for payment processing. The progress payment 
will be processed for payment within fourteen (14) days (except final payments) after the 
Application for Payment has been certified and approved by the Engineer in accordance 
with A.R.S §34-221.  
 
For the purpose of definition, the City’s Construction Inspectors are the “owner’s 
designated recipients” of all pay requests. If the Contractor has any questions about the 
payment process, please call the City’s Engineering Contract Administration. Contact 
information will be provided at the pre-construction meeting. All other questions shall be 
directed to the City Inspector assigned to the contract.  
 
When the contract nears completion and the contract proceeds approach the limit of 
funds approved, the City of Mesa shall pay up to the aggregate amount approved by 
initial award and as revised by executed change orders, less appropriate retention, if 
applicable. When the final adjusting/balancing change order is written and approved, the 
balance of contract proceeds, if any, will be released to the Contractor. This procedure is 
in no way intended to delay or reduce the Contractor’s right to final payment, as set forth 
in ARS §34-221. 
 
Note:  The remaining paragraphs of the existing subsection shall remain as written. 
 
 

G. Subsection 109.8 – Add a new subsection 109.8.4, to read as follows: 
 

109.8.4 Delays and Damages Policy: 
 
The Contractor is advised that the City of Mesa has established a written Policy 
Statement for Calculating Delays and Damages.  The latest revision of this Policy, dated 
May 19, 2006, is herewith incorporated by reference and made a part hereof.  Copies of 
the Policy Statement may be obtained on the following City of Mesa web link: 
http://mesaaz.gov/business/engineering/policies-forms 
 
If progress in the work covered by the contract is delayed, the provisions of the Policy 
Statement shall come into effect. 
 
Neither this section nor the Policy Statement shall be construed to void any provisions of 
this contract which require notice of delays; provides for arbitration or other procedures 
for settlement, or provides for liquidated damages. 

 
 

H. Subsection 301.3 – Revise Subparagraph (B) compaction requirements to read as 
follows and add general note to all compaction requirements: 

 
(B)  Detached sidewalks not subject to vehicular traffic ……………. 90 Percent 
All compaction above shall be performed within 2 percent of the optimum moisture 
content. 

 
 

I. Subsection 306.1 – Add the following text to the end of this subsection: 
 

Unless otherwise approved in writing in advance by the City Engineer, geogrid 
reinforcement of the subgrade shall not be used to reduce (or justify a reduction in) the 
pavement or aggregate base course thickness or cross-section. 
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J. Subsection 310.3 – Revise subparagraph (C) to reflect 90% 

 
 

K. Subsection 310.4 – Revise the Corrective Measures in Table 310-1, Type IV and Type V 
to add the following:  

 
NOTE:  All lime treated ABC shall have plasticity index of Non-Plastic (NP) per City of 
Mesa Policy for Testing of Lime-Modified Aggregate Base to Determine Plasticity Index, 
latest version (available at http://mesaaz.gov/business/engineering/policies-forms.) 
 

L. Section 321 – Remove any references to Warm Mix Asphalt (WMA) Technologies. 

 
M. Subsection 321.1 – Add the following to the subsection: 

 
All work shall be in accordance with the project specifications, as shown on the 
approved plans or as directed in writing by the Engineer. 

 
 

N. Subsection 321.4 – Remove any reference to CSS-1h. 
 
 

O. Subsection 321.5 – Delete the 1st paragraph and substitute the following: 
 
The mix design shall be in accordance with the current East Valley Asphalt Committee 
criteria and be included on the current approved asphalt mixes list.   

 
 

P. Subsection 321.5 – Delete the 3rd paragraph and substitute the following: 
 

 If the contractor elects to changes its source of material, the contractor shall furnish the 
Engineer with a new mix design that is in accordance the East Valley Asphalt Committee 
criteria and is included on the current approved asphalt mixes list.  

 
 

Q. Subsection 321.8.4 – Modify the subsection to add the following: 

Cold rolling of asphalt pavement (defined as compacting the pavement when its 
temperature has dropped below 185 degrees Fahrenheit) is prohibited. 

 
 

R. Subsection 321.8.6 – Delete the 2nd paragraph and substitute the following: 
 
Asphalt concrete mix aggregate gradation and percentage of asphalt binder shall be in 
accordance with Section 710 and the East Valley Asphalt Committee criteria.  
 
 

S. Subsection 321.10.2 – Delete reference to “fan drying per AASHTO T209 Section 15”. 
 
 

T. Subsection 321.10.2 – Add the following to paragraph 5 after TABLE 321-4: 
 
The minimum limits of corrective action shall include the affected area but no less than 
one city block or 660 feet.  The Contractor shall remove any areas of bleeding, but in no 
case less than the specified roller width, as directed by the Engineer, and replace the 
affected material with new material meeting the specification requirements for the mix 
type involved.  This shall be done, any time within the one (1) year warranty until the 
bleeding has been corrected, at no additional cost to the City.  Should the stability of the 
mix be affected by the excess asphalt cement to such an extent that the pavement is 
displaced under normal traffic load, within the one (1) year warranty; the areas affected 
shall be removed and replaced with new material, at no additional cost to the City.  The 
criteria for determining stability of the mix shall be 3/8-inch movement or more of the 
asphalt (rutting or shoving) measured with a 10-foot straight edge in any direction. 
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U. Subsection 321.10.4 – Add the following after TABLE 321-6: 
 
Asphalt pavement thickness deficiency greater 0.50 inches shall require an 8-foot edge 
mill and the placement of a minimum of 1.5-inch of additional asphalt overlay at no cost 
to the owner. 
 

 
V. Subsection 321.10.6 – Delete this section in its entirety. 

 
 

W. Subsection 321.10.11 – Delete this section in it’s entirely. 
 
 

X. Subsection 340.3.9 – Modify the subsection to add the following: 

Vertical displacement across joints shall not exceed 1/8 inch. 
 
 

Y. Subsection 340.3.10 – Add the following immediately after the first paragraph: 

Concrete work is considered deficient if any of the following conditions exist: 
 
A. Misalignment, heaving or settlement that results in a discontinuity in excess of 

1/8-inch over 5 feet. 
B. Visible cracks, not contained within control joints, that have opened to 1/32-inch 

or more. 
C. Crazing, spalling or scaling of the concrete surface.  
D. Gouges that expose aggregate.  
E. Graffiti  
F. Imprints and/or depressions causing ponding or an inconsistency in the specified 

finish of the concrete. 
G. Broken or chipped edges. 
H. Structural cracking, durability cracking, or alkali-silica reaction (ASR) cracking  
I. Visible cracking in concrete used for architectural finishes and that negatively 

impacts the aesthetics, as determined by the Engineer. 
 
 

Z. Subsection 340.3.10 – Replace the second paragraph with the following: 

Concrete work that does not comply with tolerance requirements of this section and 
Section 340.3.9 shall be removed and replaced to the nearest joint. Remove and 
replace gutters that exceed the ponding tolerance.  Concrete work that exhibits 
these deficiencies (except graffiti) within the one (1) year warranty period shall also 
be subject to removal and replacement, to the nearest joint, at no cost to the owner.  
Grinding is not allowed in lieu of replacement.  Any use of grinding to correct minor 
deficiencies shall be submitted and approved by the Engineer prior to use. 

 
 

AA. Subsection 401.3 – Add a new sentence to read as follows: 
 

Contractor shall use off-duty City of Mesa police officers as required by the City of Mesa 
Traffic Barricade Manual for work within the City limits. 

 
 

BB. Section 405.4 – Add the following: Chains will be required between the frame and cover 
on all survey monuments as shown in M.A.G. Detail 120-1. 

 
 

CC. Subsection 601.4.3 – Delete penultimate paragraph and replace with the following: 
 

“Where mechanical compaction is used, backfill shall be placed in lifts the height of 
which shall not exceed that which can be effectively compacted depending on the type 
of material, type of equipment and methods used, and under no circumstances shall 
exceed 2 feet.” 
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DD. Subsection 601.4.5 – Revise the first sentence of the third paragraph of this subsection 
to read as follows: 

 
Flooding is not acceptable as a water consolidation method unless it is clearly specified 
in the Plans or Special Provisions.  Water settling is not allowable within County rights-
of-way. 
 
Delete the last paragraph of this Subsection and add the following: 
 
Drop hammer equipment similar to that used for breaking pavement or driving piles shall 
not be used for compacting backfill at any stage of the backfill operations. 

 
 

EE. Subsection 601.6.5 – Add the following new paragraph: 
 
CLSM: Where Controlled Low Strength Material (CSLM) backfill is specified on the 
drawings, no additional compensation shall be given. CSLM backfill shall be included in 
the unit price per linear foot. No slurry shall come into contact with any metal surface, 
services, air releases, etc. The metal shall be insulated with a layer of native material 
provided that native material is acceptable 
 
 

FF. Subsection 610.3 – Delete all references to PVC water pipe. 
 
 

GG. Subsection 610.4 – Remove and replace the third paragraph with: 
 
Pipe joint deflection shall be limited to three (3) degrees or 67 percent of the 
manufacturer’s recommended maximum allowable deflection, whichever is less. 
Add the following paragraphs to the end of this section: 

 
The pipe shall be laid accurately to the alignments and grades shown on the plans or 
established by the Engineer.  All adjustment to lines and grade shall be made by 
scraping away or filling in under the barrel of the pipe.  Hammering on the pipe, dropping 
the pipe, or shimming under the pipe with rocks, blocks, or foreign material to bring the 
pipe to grade will not be permitted. 

 
The pipe shall be handled and lowered into the trench by means of belt slings.  The 
number and size of slings shall be adequate to prevent damage to the pipe. 

 
Prior to placing each pipe section, the interior shall be cleaned of all foreign mater. 
Cleaning shall be accomplished by brushing, blowing with compressed air, washing with 
water, or by any combination of these methods necessary to remove all foreign matter.  
The pipe shall be laid with a uniform bearing under the full length of the barrel. Normally, 
the pipe shall be laid with the bell end pointed in the direction of installation. On grades 
exceeding 10 percent, the pipe shall be laid uphill. 
 
The pipe shall be assembled and joined in accordance with the manufacturer’s 
instructions for the type of joint used.  All portions of the joints shall be thoroughly 
cleaned before the sections of pipe are put together.  The position of the rubber gasket 
shall be checked with a feeler gage at each joint prior to laying the next section. 
 
 

HH. Subsection 610.6.1 – Add the following sentence: 
 
All ductile iron pipe shall be polyethylene wrapped unless approved otherwise by the 
City. 
 
 

II. Subsection 610.6.2 – Delete all references to naturally pigmented material. 

 
JJ. Subsection 610.7 – Add the following paragraph to the end of this section: 

 
Waterline air release and vacuum valves shall not be constructed in driveways, 
sidewalks, pathways, washes or retention/detention areas unless approved in writing by 
the City.  
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KK. Subsection 610.9 – Add the following paragraphs to the end of this section: 
 
Fire hydrants shall not be constructed in driveways, sidewalks, pathways, washes or 
retention/detention areas unless approved in writing by the City. 
 
Minimum distance allowable between the centerline of the lowest nozzle and ground line 
is 18 inches. 
 
The approved list of fire hydrants that are allowed by the City of Mesa is available on-line 
at http://mesaaz.gov/business/engineering/approve-products-equipment-natural-gas-
line-contractors. No exceptions are allowed. 
 
 

LL. Subsection 610.10 – Add the following paragraph to the end of this section: 
 

Fittings cut into ACP within six feet of another fitting or joint will require the short section 
of pipe to be removed and replaced with ductile iron pipe. 

 
 

MM. Subsection 610.11 – Add the following paragraph: 
 

Water meters shall not be constructed in driveways sidewalks, washes or 
retention/detention areas unless approved by the City. 

 
 

NN. Subsection 610.10 – Revise subparagraph (A) as follows: 

 
 Include ductile iron per ASTM A536 as an acceptable sleeve material. 
 
 

OO. Subsection 610.10 – Revise subparagraph (B)(1) as follows: 

 
 Remove cadmium plating per ASTM B766 as a coating option. 
 
 

PP. Subsection 610.10 – Revise subparagraph (B)(1) to add: 

 
 Bolts and nuts for water transmission, water production, and water supply facilities shall 

be per Water Resources Approved Products List. 
 
 

QQ. Subsection 610.10 – Add the following subsection: 
 
(F) Electrical isolation in the form of either flexible or rigid insulating fittings, as specified 
herein, shall be provided as required to obtain electrical isolation at flanges of main line 
valves, flanges at tie-ins, and flanges for air release/air vacuum valve connections. 
 
Rigid insulating fittings shall be flanges with dielectric insulating flange kits containing full 
face insulating gaskets, full length insulating bolt sleeves and double set insulating 
washers.  All insulating materials shall be of a type designated by the manufacturer as 
suitable for service at the operating temperatures and pressure specified and be 
compliant with the Water Resources Approved Products List.  Dielectric flange insulating 
kits shall be installed during the installation of the flange in which the kits is to be 
located. 
 
Rigid insulating fittings between threaded steel outlets and corporation stops shall be 
dielectric insulating unions.  Dielectric insulating unions shall be 250-pound test and 
shall be ground joint, precision machined and threaded to accurate dimensions.  They 
shall be composed of malleable iron castings with molded nylon insulation.  The nylon 
insulation shall be of a non-brittle type capable of sever shock loads and impact without 
fracturing.  It shall be chemically unaffected by specified projects at temperatures to 120 
degrees F.  The nylon insulator shall have excellent dielectric properties. 
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RR. Add the following new subsection: 

 
610.15.1 Corrosion Monitoring Test Stations: 
 
The Contractor shall furnish all materials and perform all work for installing a corrosion 
monitoring system for all buried Concrete Cylinder Pipelines.  

 
(A) Materials and Construction Methods: 
 
Two wire test stations shall be installed along the pipeline at intervals not to exceed 
1,000 feet, or as indicated by project specific plans and specifications.  Four wire 
insulating test station shall be installed at all insulating fittings where shown on the plans, 
with two wires installed on each side of the insulating fittings. 
 
Wires for corrosion monitoring points shall be minimum AWG No. 8 insulated with 
HMW/PE insulation. Wires shall be sized such that they may be used of any and all of 
the field tests specified. 
 
Thermite weld connections, as shown, specified or directed by the Engineer, shall be 
made with thermite weld kits specifically designed by the manufacturer for such 
applications. Thermite welds shall be a maximum 25-gram charge or per project 
specifications. 
 
When connecting test lead conductors by the use of thermite weld equipment to 
concrete cylinder pipe or steel pipe, the pipe surface shall be cleaned by scraping, filing, 
or wire brushing to produce a clean, bright surface. The thermite weld shall be installed 
in accordance with the manufacturer's instructions and as indicated. Upon completion of 
the thermite weld, but before the application of the cement-mortar coating, the 
Contractor shall strike the weld with two sharp blows from a brass hammer.  Resistance 
between leads shall be measured and shall not exceed 150% of calculated theoretical 
resistance.  All defective welds shall be replaced by the Contractor.  
 
(B) Field Tests: 
 
(1) Field tests shall be performed by a qualified testing firm under the supervision of a 

NACE-certified cathodic protection specialist to determine the following: 
 
• Pipeline electrical conductivity. 
• Effectiveness of insulating joints. 
• Metering point integrity. 
• Presence of stray D/C current on the pipeline. 
• Initial pipe to soil potential. 
• Casing Isolation 

 
Testing firm qualifications and all test data shall be submitted for approval by the City.   
All test results shall be submitted to the City. 
 
(2) The testing procedure shall be as follows: 
 
(a) The test shall be conducted by measuring response of the pipe to the application of 
cathodic protection test current with an auxiliary ground at a minimum of 10 feet from the 
pipeline. The positive terminal of the portable test rectifier unit shall be connected to the 
auxiliary ground. The negative terminal shall be connected to the pipeline at a test 
station. The test rectifier shall be energized with A/C power and shall be adjusted to 
provide sufficient D/C current to obtain adequate pipe-to-soil potential shifts along the 
pipeline for performing the tests. A current interrupter shall be inserted in the test rectifier 
circuit so that the rectifier is turned "OFF" and "ON" automatically. A set of "NATIVE" 
potentials shall be obtained prior to the application of the test current. 
 
(b) Measurements of the pipe-to-soil potential shall be made with the test current turned 
both off and on. The pipe-to-soil potential shall be measured at representative locations 
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along the full lengths of the pipeline to be tested. In addition, potential measurements 
shall be taken across the dielectric insulating fittings. The pipe-to-soil potentials shall be 
measured with a potentiometer/voltmeter circuit of a multi-combination meter and with 
respect to portable copper sulfate reference electrode placed at grade. Contact to the 
pipe for obtaining potential measurements shall be made at test stations previously 
installed during construction for that purpose. 
 
(c) If the pipe-to-soil potential is made more positive by application of the test current, 
electrical discontinuity of the pipeline is indicated between that point and the point at 
which the test rectifier negative connection was made. 
 
(d) If the pipe-to-soil potential is made more negative by application of the test current, 
electrical continuity of the pipeline is indicated between that point and the point at which 
the test rectifier negative connection was made. The magnitude of negative shifts will be 
analyzed to determine if the degree of electrical continuity is consistent with the specified 
requirements for joint bonding. 
 
(e) Dielectric isolation across insulating fittings shall be indicated by the pipe-to-soil 
being more positive or insignificant differences in the pipe-to-soil potentials across the 
fittings with the application of the test current. 
 
(f) Multiple test set-ups will be necessary so that the full length of the pipeline is 
demonstrated to be electrically continuous and dielectrically isolated from other 
structures. 

 
 

SS. Subsection 610.14 – Add the following paragraph: 
 
All pipelines shall be left clean.  Before filling any section of pipeline with water, it shall 
be cleaned of all dirt and debris.  The Engineer shall inspect the interior of the pipeline 
during installation.  The Contractor shall furnish the necessary lights and equipment for 
making the inspection. 
 
 

TT. Subsection 610.16 – Add the following paragraph: 
 
(I) Corrosion Monitoring Test Stations:  Measurement and payment for corrosion 

monitoring test stations shall be per each test station as furnished and installed 
per the plans, including all excavation, backfill, wiring, field testing, valve box and 
cover, and all appurtenant work. 
 

UU. Subsection 611.2 –  Disinfecting Water Mains – Modify the subsection to add: 
 
Water mains shall be disinfected per AWWA C-651, latest edition.  In cases of overlap or 
conflict between MAG Section 611 and AWWA C-651, AWWA C-651 shall take 
precedence.  In addition, add the following text to the end of MAG Section 611.2.12: 

The Contractor shall also note that the City Mesa of Water Resources Department 
conducts water main sampling for bacteria tests from 8:00 a.m. to 3:00 p.m., Monday 
through Thursday, except holidays, and requires a minimum of two business days’ 
notice prior to said sampling.  The Contractor shall schedule the required bacteria 
testing within this time frame. There shall be no additional payment or allotment of time 
to Contractor for failure to coordinate the sampling in accordance with the City’s 
availability (as noted herein) to perform the sampling.  

If the Contractor schedules work such that sampling for bacteria tests is to be conducted 
on Friday, Saturday or Sunday, the Contractor may employ the services of a private 
laboratory to collect the samples and perform the required analytical tests.  However, 
prior to using a private laboratory, the Contractor shall submit the laboratory’s 
information, credentials and proposed test methods to the City for prior approval.  The 
laboratory shall be certified by the Arizona Department of Health Services (ADHS) to 
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perform coliform bacteria and Heterotrophic Plate Count (HPC) tests in accordance with 
American Water Works Association (AWWA), Standard C651-14, Disinfecting Water 
Mains (State certified).  (Refer to ADHS’s webpage for the list of approved contractors 

https://app.azdhs.gov/bfs/labs/elbis/drinkingwatertestinglabs/drinkingwatersearchcontent
page.aspx).  When available, test results from the private laboratory shall be sent via 
email to the City Inspector and shall also be emailed to WaterQualityVM@MesaAz.gov.  
Sampling and testing performed by the City is done at no cost to the Contractor; 
whereas, the Contractor shall pay all costs (without any pass through to the City) for 
sampling and testing by the private laboratory. 

 
VV. Subsection 611.4 – Modify the subsection to add: 

 
(C) VIDEO INSPECTION OF STORM DRAIN MAINLINES: 
 
The Contractor shall provide the Engineer with an annotated video inspection record (in 
DVD format) of the new mainline storm drain pipeline and of any existing storm drain 
pipelines to which new storm drain connections (e.g., catch basin lateral pipes) are 
made.  The video shall clearly show all joints, seals, connections, connecting pipes, 
junction structures and manholes.  In the case of new mainline storm drain pipeline, the 
video shall show the entire length of the new mainline storm drain pipeline installation.  
In the case of existing storm drain pipeline to which new storm drain connections are 
made, the video shall clearly show each connection and shall show a distance along the 
existing storm drain pipe of not less than ten (10) feet on either side of the connection.  
The video annotation shall include a bookmark and identifying note for each manhole, 
junction structure, and connection.  This video shall be provided to the Engineer.  The 
Contractor will not be allowed to place the final pavement over the storm drain line until 
the Engineer has reviewed and approved the video.  No separate payment will be made 
for this inspection; the cost of the video inspection shall be included in the cost of the 
pipe. 
 
 

WW. Subsection 615.2 – Modify the subsection to add: 
 

Ductile iron pipe shall be minimum pressure class 150 unless otherwise noted and shall 
be ceramic epoxy lined as approved by the City Engineer. 
 

 
XX. Section 620 – Remove Section 620 entirely and add the following section: 

 
 

SECTION 620 
 

CAST-IN-PLACE CONCRETE PIPE 
 

620.1 GENERAL: 
This specification covers cast-in-place non-reinforced concrete pipe intended for use as 
storm sewers or irrigation lines. The abbreviated title is CIPP. CIPP is conduit made of 
Portland cement concrete cast monolithically in a properly prepared trench, using 
equipment specifically designed for this purpose.  The type of equipment to be used by 
the Contractor must be approved by the Engineer and the Contractor may be required to 
furnish evidence of the successful use of this equipment on prior work. CIPP will be 
placed only: 
 
(A)     By experienced operators. The Engineer will be the sole judge as to experience 
level.  
 
(B)     In the presence of the Engineer or Representative. 
 
(C)    In ground capable of standing unsupported from the bottom of the trench to the top 
of the pipe without sloughing. 
 
(D)   In fill when it can be demonstrated to the satisfaction of the Engineer that the fill will 
adequately support the pipe. 
 
(E)    When allowed as an allowable storm sewer pipe material, this designation is no 
warranty, expressed or implied, that conditions will be suitable for the use of CIPP. Any 
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costs incurred and/or time required to provide suitable conditions or to substitute an 
alternate pipe acceptable to the Engineer, in whole or part, shall be the responsibility of 
the Contractor.  In addition the Contractor at no additional cost to the City shall provide 
the following: A Soils Report that confirms that soil conditions are adequate for CIPP 
installation; Engineering Analysis that indicates the hydraulic grade line for the design 
events is kept within the CIPP installation.  The City Engineer must grant specific 
approval for the installation of CIPP 
 
620.2 MATERIALS: 
 
620.2.1 Cement shall be ASTM C-150, Type II, low alkali as per Section 725. 
 
620.2.2 Sand aggregate used for concrete and mortar shall conform to Section 701. 
Maximum size of the aggregate shall not be greater than 1/3 of the minimum wall 
thickness up to and including a wall thickness of 4-1/2 inches. The maximum aggregate 
size is 1-1/2 inches. 
 
620.2.3 Water used for concrete and for curing the pipe shall be as per Section 725. 
 
620.2.4 Concrete shall be Class A in accordance with Section 725. Slump shall be the 
minimum required for satisfactory placement of the concrete by the equipment used by 
the Contractor. The slump shall not exceed 3 inches. 
 
620.2.5 Bonding mortar shall consist of two (2) or more parts of cement to three (3) parts 
of sand by volume. 
 
620.3 CONSTRUCTION METHODS: 
 
620.3.1 Excavation:  The trench will be neatly excavated with vertical sides and semi-
circular bottom. The trench shall be shaped to form the bottom outside of the pipe on the 
alignment and to the grades specified in the plans.  Departure from and return to the 
established grade for the finished trench and the invert of the installed pipe shall not 
exceed 1 inch per 10 linear feet with a maximum allowable departure of 0.10 feet. 
Departure from and return to specified alignment for the trench and pipe shall not 
exceed the allowable tolerances specified for the grade. The bottom of the trench, 
hereinafter known as the trench form, will be shaped to provide full, form, and uniform 
support by undisturbed earth or compacted fill for at least the bottom 210 degrees of the 
pipe. Density of the fill shall be at least five percent (5%) greater than the natural in place 
soil, but in no case less than 90 percent (90%) when tested in accordance with AASHTO 
T-99, Method A and T-191 or ASTM D-2922 and D-3017. 
 
In no case will pipe be installed in rocky, fractured or fragmented strata or if the soil 
consists of large cobblestones or boulders. The Contractor may substitute rubber gasket 
reinforced concrete pipe for CIPP in these unsuitable areas. There will be no additional 
payment for this substitution. In no case will expansive soils be used for backfill 
 
Excavated trench shall be checked for compliance with requirements for grade and 
alignment prior to placement of concrete. The Contractor shall submit his proposed 
method of grade and alignment control and checking of same for conformance with 
specifications to the Engineer for his approval prior to start of work.  The Contractor shall 
supply manpower, equipment and materials, as are required, to provide and confirm 
compliance with grade and alignment requirements. This is a non- pay item and all costs 
incurred shall be included in the bid item(s) for the pipe installation. 
 
620.3.2 Placement:  At the time of concrete placement, all soil in the trench will be 
adequately moistened so that water is not drawn from the freshly placed concrete. 
However, the trench form will be completely free of water, mud, and debris. All forming 
devices, including the slipforms and hopper of the placement device, shall be thoroughly 
moistened. Concrete shall not be placed when temperature of the concrete exceeds 90 
degrees Fahrenheit or is less than 50 degrees Fahrenheit. The soil adjacent to the 
trench shall be at a temperature above freezing. 
 
The pipe shall be constructed in one placement, the entire cross-section being placed 
monolithically. Inside forms shall be sufficiently rigid to withstand consolidation of the 
fresh concrete. Placement shall be such as to produce a thoroughly consolidated 
homogeneous concrete mixture conforming to the test requirements of this specification. 
Effective consolidation means shall be applied to the fresh concrete over the entire 
circumference and from within the pipe shell. Consolidation means shall be capable of 
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effectively placing and consolidating fresh concrete at production speeds. Methods of 
consolidating shall be capable of building up sufficient pressure to effectively bond the 
concrete to the surrounding earth and to keep loose sand, mud and water out of the pipe 
shell. 
 
Under no circumstances will the Contractor be allowed to continue the pipe installation if 
the vibrators of the cast-in-place machine are inoperable. Portable vibrators or "stingers” 
shall only be used to supplement internal vibrators on the machine and not as a sole 
source to consolidate and distribute the concrete mix. 
 
The Contractor shall make provisions for removing sloughed material, debris and any 
foreign objects from trench before and during placement of concrete such that buildup of 
material does not occur ahead of the machine.  In addition, small transverse trenches 
shall be dug across trench bottom, at distances not to exceed 25 linear feet, to receive 
soil built up and pushed ahead of the slipform. 
 
(A)    Construction Joints: 
 
When pipe placement stops in excess of sixty (60) minutes, a construction joint shall be 
formed. The ends of the pipe that are to be butt contact shall be left in rough condition 
with a slope between 20 and 45 degrees. Number 4 reinforcing bars shall be embedded 
12 inches in the previous pour and 12 inches into the next pour and shall be placed 12 
inches on center for pipe 42 inches in diameter or less and shall be placed 18 inches on 
center for pipe diameters in excess of 42 inches.  Immediately before resuming concrete 
placement the surface to be bonded shall be cleaned of all laitance, coatings, foreign 
materials, and loose or defective concrete thoroughly wetted and coated with a layer of 
bonding mortar (Section 620.2.5) approximately 1/4 inch thick. In lieu of the bonding 
mortar, neat cement paste may be thoroughly scrubbed onto the wet surface of the 
previously placed concrete. 
 
For a joint that may be used for connections to another pipe or structure, a joint shall be 
made by squaring off the end of the pipe. An excavation shall be made along the sides 
and bottom of the cast-in-place pipe, for any diameter, to permit casting of a concrete 
collar as described above. 
 
(B)    Pipe Dimensions and Tolerances: 
 
The internal diameter of the pipe at any point shall not be less than 95% of the nominal 
diameter, and the average of any four (4) measurements of the internal diameter made 
at 45 degree intervals shall not be less than the nominal diameter. 
 
Pipe less than 15 inches inside diameter shall not be allowed. 
 
For pipe with an inside diameter of 15 inches to 24 inches the minimum wall thickness 
shall be 2-1/2 inches. For pipe exceeding 24 inches inside diameter the minimum wall 
thickness shall be 1/12 of the inside diameter, plus 1" inch. 
 
Offsets at form laps and horizontal edges shall not exceed 1/2 inch for pipe having inside 
diameter not greater than 42 inches; 3/4 inch for pipe having inside diameter greater 
than 42 inches, but not greater than 72 inches; and 1 inch for pipe having inside 
diameter greater than 72 inches. 
 
(C)   Pipes Placement: 
 
It is essential that concrete placement be done in a smooth and steady manner with as 
few starts and stops as is possible. The Contractor shall schedule materials and operate 
the pipe machine at speeds and in a manner that will achieve this. 
 
The Contractor shall provide an anchoring system for pull of the machine in a manner 
which will provide the least probability of causing deviations in grade and/or alignment. 
Adjustments to or modifications in anchoring system when required in the opinion of the 
Engineer shall be made at no additional cost to the project. 
 
620.3.3 Curing and Backfilling:  The Contractor shall be responsible for proper curing of 
the concrete and backfilling the trench to an even grade.  Final backfill and compaction 
shall not be started until concrete has developed a compressive strength of at least 3000 
psi. The pipe shall be checked for grade, alignment and thickness prior to backfilling. 
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Curing shall be performed in such a manner as to prevent the premature drying of the 
concrete. The Contractor shall use the method described below. 
 
(A) Polyethylene film complying with ASTM C-171, nominal thickness 0.0015 inches, 
shall be placed on the exposed top surface of the pipe immediately after the pipe is cast. 
The film shall be anchored in place with loose soil to assure continuous, adequate 
curing. 
 
A humid atmosphere within the pipe, as evidenced by condensation on the interior 
surface, shall be maintained for at least seven (7) days following placement, except for a 
maximum period of 24 hours allowed for removing forms and making repairs. To prevent 
air drafts which may dry the pipe and to maintain a humid atmosphere inside the pipe, all 
openings, ends, manholes, connector pipes shall be kept closed or securely covered, 
except when actual work is in progress on the inside of the pipe. The pipeline shall be 
partially filled with water during the curing period when work is not being performed on 
the inside of the pipe. 
 
620.3.4 Repair: Immediately after removal of the forms, the inside of pipeline will be 
inspected for required repairs and conformance with all dimensional requirements 
including alignment and grade. The Engineer shall be the sole judge as to the 
repairability of deficiencies. He shall require removal and replacement of those sections 
of pipeline which he judges to be non-repairable or which is not within required 
dimensional tolerances including alignment and grade within required dimensional 
tolerances including alignment and grade. 
 
When concrete placement is done by a method requiring the use of metal inner forms,  
the Contractor shall schedule his work force, by extended, staggered or multiple shifts, 
as required, to provide for removal of forms within 4 to 6 hours of placement of concrete 
and start of repairing, patching and finishing of pipeline to conform with specification 
requirements. 
 
When concrete placement is done by methods using pneumatically inflated inner liner, 
the Contractor shall schedule his work force, by extended, staggered or multiple shifts, 
as required, to provide for removal of the pneumatic inner liner within 12 hours of 
placement of concrete and start of repairing, patching and finishing of pipeline to 
conform with specification requirements. 
 
All rock pockets, non-longitudinal cracks or indentations shall be cleaned out, moistened 
and filled with 1:2 cement grout or approved epoxy material. Except where, in the 
opinion of the Engineer, the width and/or length of the crack may indicate a structural 
deficiency, repairs shall be made as required for longitudinal cracks. 
 
At the discretion of the Engineer, longitudinal cracks exceeding 0.01 inches in width and 
12 inches in length may be cause for rejection and removal and replacement of that 
portion of the pipe. Subject to the approval of the Engineer, cracks may be repaired 
using a pressure applied epoxy compound capable of providing structural correction to 
the area in addition to sealing the void. A longitudinal crack shall be defined as one 
which has the general direction of a 30 degree angle or less with the alignment of the 
pipe. 
 
Irrespective of concrete placement method, all repairs, patches and finishing shall be 
completed within 24 hours of concrete placement. 
The Contractor, prior to start of concrete placement on project shall submit a written 
schedule of his proposed work activities and work time schedules for the Engineer's 
review and approval. No time schedule requiring overtime by the Engineer's staff is 
authorized without specific written approval of the Engineer. 
 
Compliance with this section is a non-pay item and any costs incurred shall be included 
in the bid proposal item(s) for the pipe. 
 
620.3.5 Finishing: Except for the form offsets, the interior surface of the pipe shall be 
equivalent to or better than a wood float finish.  Form offsets shall be trimmed so as to 
provide a reasonably tapered slope from surface to surface.  The bottom of the pipe 
below the metal forms shall be finished in a workmanlike manner and shall conform to 
the general circular circumference of the pipe without sags, dips and humps.  All 
extraneous concrete shall be removed from the interior surface. 
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620.4 TESTS: 
 
Random tests shall be made of the wall thickness at the top, bottom and sides, 
approximately every 100 feet, on a daily basis by probes through fresh concrete or small 
holes drilled through the concrete. Holes shall be properly and permanently closed and 
sealed, flush with the inside surface of the pipe, after measurements are made, in 
accordance with the requirements of the fifth paragraph of the Mesa Supplement to 
MAG Specifications Subsection 620.3.4, contained herein. 
 
Test cylinders shall be prepared and tested as per Section 725. If the cylinder tests 
indicate that the concrete does not meet the specified strength requirements, cores shall 
be taken from the same section of concrete represented by the faulty test cylinder under 
the supervision of the Engineer. 
 
The concrete should be at least 14 days old before the core specimens are taken. The 
diameter of the core specimens for the determination of compressive strength should be 
at least three (3) times the maximum nominal size of the coarse aggregate used and 
must be at least twice the maximum nominal size of coarse aggregate. 
 
The length of the specimen, when capped, should be twice the core diameter.  A core 
having a maximum height of less than 95 percent of its diameter before capping or a 
height less than its diameter after capping shall not be tested. 
 
If cores are taken, the Contractor shall patch all core holes in such a manner that the 
patch will be permanent, will not leak, and will have a smooth interior finish flush with the 
interior surface of the pipe. 
 
Procedures and payment for coring shall be in accordance with applicable portions of 
Section 725. 
 
The Engineer will evaluate the test results and his decision as to required corrective 
action will be final. 
 
620.5 MEASUREMENT: 
 
Measurement of cast-in-place concrete pipe will be the number of linear feet of pipe 
measured horizontally along the pipe axis from end to end of pipe. At change in 
diameter, the measurement shall be to center of manhole or transition. 
 
620.6 PAYMENT: 
 
Payment will be made at the contract unit price bid per linear foot to the nearest foot for 
each size of pipe and shall be compensation in full for furnishing and installing the cast-
in-place concrete pipe as specified including removal of obstructions, excavation, 
backfilling, compacting, testing, and all incidental costs not specifically covered in other 
items in the proposal. 
 
 

YY. Subsection 625.3.1 – Add the following text to the end of this Section: 
 

All manholes shall have a minimum of 6-inches and maximum of 16-inches of reinforced 
concrete adjusting rings. 
 
All joints between shaft sections, cones and adjustment rings shall be sealed with “RAM 
NEK” plastic gasket, mortar, or approved equal. 
 
When a manhole is called out in the plans or in the specification to be lined with a PVC 
T-lock lining, all exposed concrete surfaces including the shelf and opening shall be 
lined. 
 
When manholes are placed within asphalt paved areas, the rings and covers shall be 
installed per M.A.G. Standard Detail 422. 
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ZZ. Subsection 630.2 – Add the following text to the end of this section: 
 

The approved list of gate valves that are allowed by the City of Mesa is available on-line 
at http://mesaaz.gov/business/engineering/approve-products-equipment-natural-gas-
line-contractors.  No exceptions are allowed. 
 
 

AAA. Subsection 630.3.1 –  Revise the sentence that refers to valves larger than 20 inches 
having flanged ends, as follows: 
 
Direct-buried valves larger than 20-inches shall be installed with mechanical joint ends 
unless otherwise indicated by project specific plans and specifications.  Valves with 
flanged ends may be installed with adjacent flexible couplings or other approved 
provisions to minimize joint rigidity.  Valves and joints shall be restrained as required. 
 
 

BBB. Subsection 630.3.1(C) – Delete the entire subsection and replace it with the following 
text: 
 
(C) Valve 14 inches through 20 inches:   
 
Valves shall be iron body resilient-seated gate valves in accordance with the latest 
revision of AWWA C-509 or AWWA C-515.  
 
Valves designed in accordance with AWWA C-509 or AWWA C-515 shall be designed to 
work equally well with pressure on either side of the gate. 
 
Valves shall not be installed in the horizontal position without prior written approval by 
Water Resources. With prior approval, valves installed in the horizontal position shall be 
equipped with bronze rollers, scrapers, and tracks, and shall be designed for service in 
the horizontal position.  
 
Bypass valves are required on transmission main valves 20-inches in diameter and 
larger in accordance with the City of Mesa Engineering and Design Standards Manual.  
Bypass size shall be in accordance with Table 630-1 or as indicated on the design 
drawings. 
 
Valves shall not be placed in vaults unless otherwise approved in writing by the Water 
Resources Department. 
 
 

CCC. Subsection 630.3.1(D) – Delete the entire subsection and replace it with the following 
text: 
 
(D) Valves 24 inches and Larger:   
 
Valves shall be resilient-seated gate valves in accordance with the latest revision of 
AWWA C-509 or C-515, unless otherwise approved by the City. 
 
Valves shall not be installed in the horizontal position without prior written approval by 
Water Resources. With prior approval, valves installed in the horizontal position shall be 
equipped with bronze rollers, scrapers, and tracks, and shall be designed for service in 
the horizontal position.  
 
Bypass valves are required on transmission main valves 20-inches in diameter and 
larger in accordance with the City of Mesa Engineering and Design Standards Manual.  
Bypass size shall be in accordance with Table 630-1 or as indicated on the design 
drawings. 
 
Valves shall not be placed in vaults unless otherwise approved by the City. 
 
 

DDD. Subsection 630.4.2(B) – Revise the subsection to remove the reference to JCM #415 
Type 2 ESS or approved equal and add the following: 

Tapping sleeves shall be per the Water Resources Approved Products List. 
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EEE. Subsection 630.4.2(A)(2)(a) – Delete the subsection in its entirety. 
 

 

FFF. Subsection 630.5 Butterfly valves: Delete paragraph (B) 3 INCHES THROUGH 12 
INCHES:the section in its entirety. 

 
GGG. Section 631 – Delete all references to “polyethylene pipe” from this section. 

 
HHH. Subsection 631.3.5 – Revise the subsection to delete all references to tapped couplings 

and direct taps and add the following:   
 

Services shall be installed per City of Mesa Design Standards and Water Resources 
Approved Products List. 

 
 
III. Subsection 710.1 – Delete 2nd sentence in 1st paragraph and replace with the following 

two(2) sentences: 
 
Mineral admixture, mineral filler and anti-stripping agent shall be included in the mixture 
when required by the mix design or by the Engineer.  All materials shall be proportioned 
by weight, volume or a combination in a central mix plant in the proportions required by 
the mix design to provide a homogeneous and workable mass. 
 
 

JJJ. Subsection 710.1 – Add the following after TABLE 710-1: 
 
Unless otherwise noted, all hot asphalt pavement shall meet the “Hot Asphalt Mix 
Criteria” latest approved version at the time of asphalt placement, as established by the 
East Valley Asphalt Committee. Additionally, all hot asphalt mixes provided shall be 
approved in writing by the East Valley Asphalt Committee prior to placement.  Copies of 
the “Hot Asphalt Mix Criteria” are available on the City of Mesa Engineering web link:  
 
http://mesaaz.gov/business/engineering/approve-products-equipment-natural-gas-line-
contractors   
 
 

KKK. Subsection710.2.2 – Delete last paragraph and substitute the following: 
 

The natural sand shall not exceed 15 percent for Marshall mixes and Gyratory mixes by 
weight of the total aggregate for a mix. 

 
 
LLL. Subsection 710.2.4 – Add the following to this section: 

 
When liquid anti-stripping agents are used, the agent shall conform to the requirements 
of AASHTO designation R 15-89.  The agent shall be added in accordance with the 
manufacturer’s recommended dosage rate.  Other mineral filler, mineral admixture, or 
anti-stripping agents, shall be approved by the Engineer prior to start of the mix design 
 
 

MMM. Section 718: 
 

Unless otherwise noted on the Plans or Specifications, all Preservative Seals for asphalt 
concrete pavement in the City of Mesa shall be Type D in compliance with the test 
methods and requirements within M.A.G. Section 718. 

 
 
NNN. Subsection 725.2.1 – (Pozzolonic):  Only Class F Pozzolonic material will be permitted in 

Portland cement concrete. 
 
 
OOO. Subsection 726.1 – Add the following to this subsection: 
 

For concrete curbs, sidewalks and driveways, the contractor shall use a liquid 
membrane conforming to AASHTO M-148, Type 2 (White Pigmented). 
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PPP. Subsection 750.1 - Delete section in its entirety. 
 
 
QQQ. Subsection 750.3  Add the following paragraph: 

 
Ductile iron pipe shall be either push-on or mechanical joint.  Lug type restraining 
systems which rely on penetrating into the pipe wall are acceptable. Alternatively, 
mechanical restraining systems shall be as approved in the City of Mesa Engineering 
and Design Standards Manual.  The approved list of Mechanical Restraint and Joint 
Systems that are allowed in the City of Mesa is available on-line at: 
http://mesaaz.gov/business/engineering/approve-products-equipment-natural-gas-line-
contractors.   No exceptions are allowed. 
 
Where flanged fittings are called for on the plans, flanges shall be integrally cast with 
pipe and shall comply with ANSI B16.1, Class 125.  If threaded flanges are used, a 
minimum Class 53 ductile iron pipe is required. 
 
 

RRR. Subsection 750.4 – Delete references to gray iron and add the following: 
 

See Water Resources Approved Products List for approved fitting materials, 
configurations, and manufacturers. 
 
 

SSS. Section 752 – Delete section in its entirety. 

 
TTT. Section 756 – In addition to the standard requirements of this Section, the following 

requirements shall also pertain: 
 

Internal bronze parts shall be low-zinc (not more than seven percent (7%) zinc).  There 
shall be two (2) hose nozzles, 2 ½-inches in diameter with National Standard Threads; 
and one (1) steamer connection 4 ½-inches in diameter with National Standard Threads. 
 
The approved list of fire hydrants that are allowed by the City of Mesa is available on-line 
at http://mesaaz.gov/business/engineering/approve-products-equipment-natural-gas-
line-contractors.  No exceptions are allowed. 

 
 
UUU. Section 758 -  Modify the section as follows: 

Delete all references to AWWA C301, prestressed concrete pressure pipe. 
 
 
VVV. Subsection 772.2 – Modify the subsection as follows: 
 

ALL posts, rails and braces shall be Type A, unless otherwise specified on the plans or 
in the Special Provisions. 
 
 

WWW. Section 792 – Delete all reference to Lignin-Based, Organic Resin and Petroleum Resin 
Dust Palliatives from this section within the City of Mesa. 
 
 

XXX. SPECIAL NOTICE REGARDING STREET EXCAVATION BACKFILLING AND 
PAVEMENT REPLACEMENT: 

 
The Contractor shall be responsible for backfilling and replacing pavement in all street 
excavations per the latest edition of the City of Mesa’s Policy Statement for Street 
Trench Backfilling and Pavement Replacement, latest version.  Copies of this policy 
statement are available on-line at  
 
http://mesaaz.gov/business/engineering/policies-forms.   
 
SPECIAL ATTENTION IS CALLED TO THE POLICY STATEMENT REQUIREMENTS 
FOR TRANSVERSE TRENCHES.  BACKFILL IN ALL TRANSVERSE TRENCHES 
SHALL BE ONE-HALF (1/2) SACK CONTROLLED LOW STRENGTH MATERIAL PER 
MAG SECTION 728. 
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A cash bond, as stipulated in the policy statement, will not be required for City of Mesa 
contract projects, but will be required for permit construction. 
 
 

YYY. SPECIAL NOTICE REGARDING DRIVEWAY AND SIDEWALK RAMP CUTS IN 
EXISTING CURB AND GUTTER SECTION: 
 
The City of Mesa does not allow vertical, longitudinal cuts through the gutter section in 
order to install driveways or sidewalk ramps.  In order to accomplish this work, the 
Contractor shall employ one of the following methods: 
 
1. Sawcut perpendicular to the flowline through the curb and gutter section at the 

limits of the section to be replaced, remove, and replace in entirety; or, 
 

2. Saw through the curb section with the sawcut having a slope towards the gutter.  
At the face of the curb, the sawcut shall be flush with the gutter and at the back 
of the curb, one (1) inch above the gutter.  Horizontal curb cut shall taper from 
sawcut to top of curb to establish wings in accordance with the City of Mesa’s 
details for driveways and sidewalk ramps. 

 
 

ZZZ. SPECIAL NOTICE REGARDING TECHNICAL SPECIFICATIONS FOR RUBBERIZED 
ASPHALTIC CONCRETE PAVEMENT: 
 
For streets classified as “Arterial” within the City of Mesa, all new construction and 
overlays shall receive a surface asphalt course of rubberized asphalt in accordance with 
the current East Valley Asphalt Committee criteria.  Street widening and trench patches 
shall match the existing arterial asphalt surface type. 

Other street classifications designated to receive rubberized asphalt overlays will also 
use the current East Valley Asphalt Committee criteria. 

The materials, mix design and installation of the rubberized asphalt shall comply with 
MAG Section 321 and 710 as amended by the City of Mesa. 

 

AAAA.   SPECIAL NOTICE REGARDING REQUIRED DETAILED SHOP DRAWINGS FOR 
SPECIALTY ITEMS: 

 
This Special Notice applies to projects and permits that propose to use non-standard, 
specialty materials within City of Mesa rights-of-way or easements or for infrastructure 
that will be owned, operated or maintained by the City of Mesa.   “Specialty materials” 
are defined as items, such as specialty streetlight poles, specialty streetlight fixtures or 
specialty street name signs, that are requested for aesthetic reasons and which are not 
on the City of Mesa’s approved products lists or otherwise not fully in accordance with 
the City of Mesa’s standard details and specifications.  For such items, detailed shop 
drawings, including product data sheets, must be included and shown in the permit 
drawings and must be approved by the City of Mesa (including approval by the City of 
Mesa departments that own, operate or maintain such items) during the plan review 
process.  For the submittal of some items (such as specialty streetlight poles), the City 
may also require the applicant to submit detailed structural design calculations sealed by 
a registered professional structural engineer properly licensed to practice in the State of 
Arizona.  City approval of shop drawings and any required supporting structural 
calculations must be obtained prior to permit issuance.  The permittee shall ensure that 
the materials delivered and installed in the field are in full compliance with the shop 
drawings and structural calculations approved by the City.   The shop drawings must be 
shown in and remain a part of the approved building permit plan set that is used for 
construction, and shall remain in the engineer’s certified as-built/record drawings that the 
permittee is required to submit upon completion of the project.   
 
By way of clarification: Specialty items should be discussed with the City during the 
planning and zoning phases of a project and should not, without prior discussion or 
notice, be proposed in plans submitted for review.  The City typically requires execution 
of a development agreement with the developer during the project planning phase to set 
forth the requirements for the installation and maintenance of specialty items before 
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such items may be proposed in a plan set or for a project.  When specialty items are 
desired, the developer shall allot time for these activities in the planning phase.  The City 
is not under any obligation to approve non-standard, specialty items.   
 
The requirements of this section do not apply to capital improvement projects contracted 
and administered by the City of Mesa (e.g., where the City is the contracting agency). 



Mesa Standard Details 
 

Amendments to MAG  
Uniform Standard Details for 
Public Works Construction 
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PLAN VIEW - PARALLEL INSTALLATION


















PLAN VIEW - PERPENDICULAR INSTALLATION
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(2) #4 REBAR
ALTERNATING HOOKS

(2) #4 REBAR HOOKS,
SEE ABOVE

4
"

6
" 

1" 7
"

14'-0"

(2) #4X31" REBAR



6
"

7"

8"

1
'-
6
"

8"

TRIM BOND PLATES AS
REQUIRED TO FIT

TOP OF CURB

GUTTER
LINE 6"

#4X1'-6" REBAR
ANCHOR




#6X9'-8" REBAR

8"

7'-0"

2'-0"

2 1/2"



NOTES

ADJUSTABLE CURB, FRAME, AND GRATING
UNITS SHALL COMPLY WITH MAG STD DETAIL
534

PIPE MAY ENTER OR LEAVE ANY WALL.
BOTTOM OF BOX TO BE SLOPED TO OUTLET
PIPE FROM
ALL DIRECTIONS AND TROWELLED TO A HARD
SMOOTH SURFACE.

CONNECTION PIPES MAY BE PLACED IN ANY
POSITION AROUND THE WALLS PROVIDED THE
POSITION IS CONSISTENT WITH THE PLAN

OUTLET PIPE SHALL BE TRIMMED TO FINAL
SHAPE   AND LENGTH BEFORE CONCRETE IS
POURED.

ALL STRUCTURAL STEEL TO BE PAINTED ONE
SHOP COAT OF NO. 1 D PAINT AND TWO
FIELD COATS OF NO. 10 PAINT PER MAG
SECTION 790.

ALL REINFORCING TO HAVE A MINIMUM OF 2"
COVER.

FOR DETAIL OF CURB FRAME, GRATING AND
ANCHORS REFER TO MAG STD DETAIL 534-2,
534-3, OR THE VANED GRATE OF 534-5.
25.
ALL CONCRETE SHALL BE CLASS 'A' PER
MAG SECTION 7



8"

7"

2"

12"



2"

8"

 

1.

2.

3.

4.

5.

6.

7.

8.

3'-5"3'-5"

3
'-
6
" 
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R
W
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E
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E
C
IF
IE
D

V
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IE
S
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'-
1
1
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7'-0"

2'-0" 8" 4'-0"

8" COMMON WALL
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4
"
5
'-
0
"

M
AX
.

STANCHION

LOCATION 

CONSTRUCT 4-FOOT HEIGHT SAFETY
RAILING (1 1/2" SCHEDULE 40
GALVANIZED STEEL PIPE)

(1 1/2" SCHEDULE 40  
CONSTRUCT STANCHION

GALVANIZED STEEL PIPE)

W/2

W/2

1
2
"

1 1/2" O.D. STEEL PIPE

GROUT SOLID

PRE SET STEEL SLEEVE

INSTALL PER ATTACHMENT 

4"

6
"

3/8"x6"x6" STEEL PLATE INSTALLED

TOP OF HEADWALL

WELD #3 REBAR OR NELSON STUDS
TO 6"x6"x3/8" STEEL PLATE

TOP OF HEADWALL

WIDTH
6"MIN.

(E
VE
N
LY

S
P
AC
E
D
)

HEADWALL

ON PLANS

1"

W/2

W/2

WIDTH 

8"MIN.

DETAIL #1 OR #2
(CONTRACTORS OPTION

ATTACHMENT DETAIL NO. 1

ATTACHMENT DETAIL NO. 2

PLAN VIEW

PROFILE VIEW

N.T.S.

N.T.S.

N.T.S.

N.T.S.

FLUSH WITH TOP OF HEADWALL (GALVANIZED)

PIPE WELDED TO STEEL PLATE

1 1/2" SCHEDULE 40 GALVANIZED

5'-0" MAX.

(EVENLY SPACED)

TOP OF HEADWALL

4"

4-FOOT HEIGHT
SAFETY RAILING

UNLESS OTHERWISE NOTED)

1'
R.

MIN. WIDTH OF WALL SHALL BE 6" 
WITH NELSON STUDS

NOTE
ALL PIPE SHALL BE 1 1/2 SCHEDULE 40
GALVANIZED PIPE (1.9" O.D., 2.72#/L.F.).

(TYP.)

CUT STANCHION SO
THAT RAILS FIT FLUSH.
WELD ALL SEAMS AND
GRIND SMOOTH. COAT
ALL EXPOSED WELDS
WITH(1) COAT OF
PRIMER AND (1) COAT
OF INDUSTRIAL
ENAMEL(LIGHT GRAY)PER
M.A.G. SPEC. SEC. 530

1"

2
'-
0
"
2
'-
0
"

AS SPECIFIED
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5.  HAND HOLE COVER DIMENSIONS SHALL BE 
6.  SLOT LENGTH OF BASE PLATE EQUALS ANCHOR BOLT DIA. PLUS 1/2'' ON BOTH

SIDES OF ANCHOR BOLT.
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SEE M-73.04.1C
FOR
REFERENCED NOTES
AND DATA TABLE
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SEE M-73.05.3 FOR
REFERENCED NOTES
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BASE DETAIL

A A

B

B

HAND HOLE DETAIL SECTION B-B

SECTION A-A

NOTES:
1. HAND HOLE COVER SHALL BE SECURED

BY A CADMIUM PLATED 1/4"-20 BUTTON 
HEAD ALLEN BOLT AND HOLDING CLEAT.

2. POLE GROUND SHALL BE 1/2" DIA. N.C. 
TAPPED HOLE LOCATED AS SHOWN.

3. HAND HOLE SHALL BE ORIENTED SO THAT 
IT IS ALIGNED WITH THE MAST ARM.

5. HAND HOLE COVER DIMENSIONS SHALL BE 
4 1/2" BY 7".

6.

2''

1/4''

3
/
8
''

1/2''

SEE NOTE 1

SEE NOTE 28
''

7
"

4 1/2"

1
''

1
2
'' 11
 1
/2
''

G

THICKNESS OF FILLER
RING (IF NEEDED) TO MATCH 
DIFFERENCE IN TAPERED TUBE 
THICKNESS x 1 1/2'' WIDE

.135'' THK. (10 GAUGE)
x 3'' WIDE BACK-UP RING

1. ALL BUTT WELDS TO BE
GROUND FLUSH

2. LONGITUDINAL: BUTT WELD 
BY THE SUBMERGED ARC 
PROCESS

3. CIRCUMFERENTIAL: BUTT 
WELD WITH PERMANENT 
BACK-UP RING

SPLICE DETAIL

2'-0''

2
'-
0
''

1'-6''

4
''

6
'-
0
''

F
N
D
N
. 
D
E
P
TH

6
''
 
 
1
''

+
-

2
5
'-
8
''

8 1/2''
O.D.

SEE NOTE 9

SEE NOTE 5 & 6

SEE NOTE 10

SEE NOTE 11

SEE NOTE 12

S
E
E
 
N
O
TE
 
7

S
E
E
 
N
O
TE
 
8

ALIGNMENT SLOT
11/16'' x 6''

POLE SHAFT

POINT ''X''

5/8'' X 6" BOLT

TOP SECTION

NOTE:
SLOT AND BOLT SHALL BE POSITIONED 
SO THEY ARE ALIGNED PERPENDICULAR 
TO THE ARMS.

SECTION
ASSEMBLED

S
LI
P
 
LE
N
G
TH

2
4
''

11/16''

SLIP JOINT AND TOP 
SECTION ATTACHMENT

DESCRIPTION

DATA TABLE

P-502

P-501

#
POLE

TOP SECTION WITH BRACKET 

BOTTOM SECTION

NOTE:
TWIN DAVIT STREETLIGHT POLES SHALL 
BE USED ONLY FOR REPLACEMENT AND 
ONLY TO MATCH EXISTING STREETLIGHT 
POLES.

3
5
'-
0
''

LU
M
IN
A
IR
E
 
M
O
U
N
TI
N
G
 
H
E
IG
H
T

6'-6'' 6'-6''
ARM LENGTH ARM LENGTH

7''7''

5
'-
4
''

A
R
M
 
R
IS
E

2
4
''

9
'-
4
''

BRACKET FOR
OVER HEAD
SERVICE SEE
BRACKET DETAIL

TOP SECTION
5 3/8'' O.D.

POINT "X"

BOTTOM SECTION
4 3/4'' O.D.

POLE SHALL BE
CONSTRUCTED 
IN TWO SECTIONS
SEE SLIP JOINT
AND TOP SECTION
ATTACHMENT
FOR DETAILS

BRACKET DETAIL

NOTES:

TOP VIEW

8
 
1
/
2
''

1/4'' x 1 1/2'' x 6'' 
STEEL BRACKET

1/2'' DIA. HOLE

3/4'' CHASE
NIPPLE TYPICAL

BOTTOM
SECTION

90o

FNDN.
WIDTH

HAND HOLE COVER SHALL BE 
SECURED BY A CADMIUM 
PLATED 1/4''-20 BUTTON 
HEAD ALLEN BOLT

SEE BASE DETAIL FOR 
HAND HOLE SPECIFICATIONS

STEEL HOLDING CLEAT 
SHALL BE 1/4'' THICK 
MINIMUM

STANDARD HAND HOLE ASSEMBLY

S
E
E
 
N
O
TE
 
1
4

SEE GENERAL NOTE 15

SLOT LENGTH OF BASE PLATE EQUALS 
ANCHOR BOLT DIA. PLUS 1/2'' ON BOTH 
SIDES OF ANCHOR BOLT.

4. HAND HOLE DIMENSIONS SHALL BE 4" BY 
6 1/2".

6
"

3
"

6
"

3/4" HOLE HORIZONTAL
STRAIGHT &

1. THE POLE DESIGN, MATERIALS, AND CONSTRUCTION 
SHALL CONFORM TO AASHTO STANDARD SPECIFICATIONS 
FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, 
LUMINAIRES AND TRAFFIC SIGNALS, BASED ON A WIND 
SPEED OF 80 MILES PER HOUR.

2. THE POLE AND ALL PARTS SHALL BE STEEL.

3. THE POLE AND ALL POLE PARTS SHALL BE SAND 
BLASTED TO SSPC SPECIFICATIONS SP-6-63. A PRIMER 
COAT OF TNEMEC SERIES 66 HI BUILD EPOXOLINE OR 
APPROVED EQUAL SHALL BE APPLIED TO A THICKNESS OF 
3 DRY MILS. THE COLOR COATING SHALL BE TNEMEC 
SERIES 73 ENDURA SHIELD III OR APPROVED EQUAL, 
APPLIED TO A MINIMUM THICKNESS OF 3 DRY MILS. THE 
FINAL COATING SHALL BE TNEMEC SERIES 76 ENDURA 
CLEAR OR APPROVED EQUAL, APPLIED TO A MINIMUM 
THICKNESS OF 1.5 MILLS. THE FINISH COLOR SHALL BE 
ECHO GREEN, TNEMEC COLOR NUMBER G1280.

4. UNSTABLE SOIL MAY REQUIRE DEEPER FOUNDATION, 
AS DETERMINED BY THE ENGINEER.

5. THE 1-1/4'' ANCHOR BOLT SHALL HAVE A LENGTH 
DETERMINED BY THE DEPTH OF THE FOUNDATION, AND 
SHALL EXTEND TO 6'' +OR- 1'' ABOVE THE BOTTOM 
OF THE FOUNDATION. (M-73.06)

6. ANCHOR BOLTS WITH (4) HEX NUTS, (2) FLAT WASHERS, 
AND (1) ANCHOR PLATE PER BOLT SHALL BE HOT DIPPED 
GALVANIZED PER M.A.G. STANDARD 771. (M-73.06)

7. ANCHOR BOLTS SHALL HAVE 1/4" TO 3/4" FULL 
THREAD ABOVE NUT. (M-73.06)

8. CONDUIT SHALL PROJECT A MINIMUM OF 2'' ABOVE THE 
FOUNDATION. MAXIMUM PROJECTION SHALL BE 4''.

9. 2'-0'' SQUARE, 4'' THICK TROWELED FINISH SMOOTH 
CONCRETE CAP WITH 1/2'' ROUND EDGE.

10. CLASS A CONCRETE PER M.A.G. STANDARD 725.

11. #6 XHHW GREEN INSULATED COPPER STRANDED 
GROUNDING WIRE.

12. 14'' COPPER GROUNDING PLATE. (M-73.06)

13. THE PIPE ON EACH SIDE OF A CIRCUMFERENTIAL WELD 
SHALL HAVE THE SAME OUTSIDE DIAMETER AT THE WELD.

14. A METAL TAG SHALL BE PERMANENTLY ATTACHED TO THE 
POLE ABOVE THE HAND HOLE STATING THE MANUFACTUER'S 
NAME, C.O.M. POLE #, AND DATE MANUFACTURED.

15. A METAL TAG SHALL BE PERMANENTLY ATTACHED ON 
THE SIDE OF THE MAST ARM NEAR THE BASE STATING 
THE MANUFACTURER'S NAME, C.O.M. POLE #, AND DATE 
MANUFACTURED.
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BASE DETAIL

A A

B

B

HAND HOLE DETAIL SECTION B-B

SECTION A-A

NOTES:
1. HAND HOLE COVER SHALL BE SECURED

BY A CADMIUM PLATED 1/4"-20 BUTTON 
HEAD ALLEN BOLT AND HOLDING CLEAT.

2. POLE GROUND SHALL BE 1/2" DIA. N.C. 
TAPPED HOLE LOCATED AS SHOWN.

3. HAND HOLE SHALL BE ORIENTED SO THAT 
IT IS ALIGNED WITH THE MAST ARM.

5. HAND HOLE COVER DIMENSIONS SHALL BE 
4 1/2" BY 7".

6.

2''

1/4''

3
/
8
''

1/2''

SEE NOTE 1

SEE NOTE 28
''

7
"

4 1/2"

1
''

1
1
 
1
/
2
''

11
 1
/2
''

ALIGNMENT SLOT
11/16'' x 12 5/16''

POLE SHAFT

POINT ''X''

GUIDE PIN
5/8'' D. x 2''

ARM SHAFT

NOTE:
SLOT AND GUIDE PIN SHALL 
BE POSITIONED ON THE TOP 
SIDE OF THE POLE AND ARM.

SECTION
ASSEMBLED

S
LI
P
 
LE
N
G
TH

2
4
''

11/16''

1
2
''

1
5
''

SLIP JOINT MAST 
ARM ATTACHMENT

SPLICE DETAIL

CIRCUMFERENTIAL: BUTT 
WELD WITH PERMANENT 
BACK-UP RING

3.

LONGITUDINAL: BUTT WELD 
BY THE SUBMERGED ARC 
PROCESS

2.

GROUND FLUSH
1. ALL BUTT WELDS TO BE
NOTE:

.135'' THK. (10 GAUGE)
x 3'' WIDE BACK-UP RING

THICKNESS OF FILLER
RING (IF NEEDED) TO MATCH 
DIFFERENCE IN TAPERED TUBE 
THICKNESS x 1 1/2'' WIDE

G

S
TA
R
T 
O
F
 
B
E
N
D

2
5
'-
0
''

V
E
R
T.
 
D
IM
.

3
3
'-
9
''

H
G
T.
 
A
F
TE
R
 
B
E
N
D

2
6
'-
6
''

POINT ''X''

SEE NOTE 9

SEE NOTE 5 & 6

SEE NOTE 10

SEE NOTE 11

SEE NOTE 12

WIDTH
FNDN.

S
E
E
 
N
O
TE
 
8

S
E
E
 
N
O
TE
 
7

O.D.
8''

+
-

6
''
 
 
1
''

F
N
D
N
. 
D
E
P
TH

5
'-
0
''

4
''

1'-6''

2
'-
0
''

3'-0''

HOR. DIM.

16'-0''

6''

O.D.
2 3/8''

24''STR.
30

o

8
'-
9
''

R
IS
E
 
F
R
O
M
 
S
TA
R
T 
O
F
 
B
E
N
D

NOTES:
1. THE POLE DESIGN, MATERIALS, AND CONSTRUCTION SHALL CONFORM 

TO AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS 
FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, BASED ON 
A WIND SPEED OF 80 MILES PER HOUR.

2. THE POLE AND ALL PARTS SHALL BE STEEL.

3. THE POLE AND ALL POLE PARTS SHALL BE HOT DIPPED 
GALVANIZED PER M.A.G. STANDARD 771.

4. UNSTABLE SOIL MAY REQUIRE DEEPER FOUNDATION, AS 
DETERMINED BY THE ENGINEER.

5. THE 1 1/4'' ANCHOR BOLT SHALL HAVE A LENGTH DETERMINED BY 
THE DEPTH OF THE FOUNDATION, AND SHALL EXTEND TO 6'' +OR- 
1'' FROM THE BOTTOM OF THE FOUNDATION. (M-73.06)

6. ANCHOR BOLTS WITH (4) HEX NUTS, (2) FLAT WASHERS, AND (1) 
ANCHOR PLATE PER BOLT SHALL BE HOT DIPPED GALVANIZED PER 
M.A.G. STANDARD 771. (M-73.06)

7. ANCHOR BOLTS SHALL HAVE 1/4" TO 3/4" FULL THREAD 
ABOVE NUT. (M-73.06)

8. CONDUIT SHALL PROJECT A MINIMUM OF 2'' ABOVE THE 
FOUNDATION. MAXIMUM PROJECTION SHALL BE 4''.

9. 3'-0'' SQUARE, 4'' THICK TROWELED FINISH SMOOTH CONCRETE 
CAP WITH 1/2'' ROUND EDGE.

10. CLASS A CONCRETE PER M.A.G. STANDARD 725.

11. #6 XHHW GREEN INSULATED COPPER STRANDED GROUNDING WIRE.

12. 14'' COPPER GROUNDING PLATE. (M-73.06)

13. THE PIPE ON EACH SIDE OF A CIRCUMFERENTIAL WELD SHALL 
HAVE THE SAME OUTSIDE DIAMETER AT THE WELD.

NOTE:
T SERIES STREETLIGHT POLE SHALL BE USED ONLY FOR REPLACEMENT 
AND ONLY TO MATCH EXISTING STREETLIGHT POLES.

P-601 T SERIES
STREETLIGHT POLE

SIDES OF ANCHOR BOLT.

SLOT LENGTH OF BASE PLATE EQUALS 
ANCHOR BOLT DIA. PLUS 1/2'' ON BOTH

4. HAND HOLE DIMENSIONS SHALL BE 4" BY 
6 1/2".

HAND HOLE COVER SHALL BE 
SECURED BY A CADMIUM 
PLATED 1/4''-20 BUTTON 
HEAD ALLEN BOLT

SEE BASE DETAIL FOR 
HAND HOLE SPECIFICATIONS

STEEL HOLDING CLEAT 
SHALL BE 1/4'' THICK 
MINIMUM

STANDARD HAND HOLE ASSEMBLY

HORIZONTAL
STRAIGHT &
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3
 
1
/
4
''

TENON DETAIL

G

THICKNESS OF FILLER
RING (IF NEEDED) TO MATCH 
DIFFERENCE IN TAPERED TUBE 
THICKNESS x 1 1/2'' WIDE

.135'' THK. (10 GAUGE)
x 3'' WIDE BACK-UP RING

NOTE:
1. ALL BUTT WELDS TO BE

GROUND FLUSH

2. LONGITUDINAL: BUTT WELD 
BY THE SUBMERGED ARC 
PROCESS

3. CIRCUMFERENTIAL: BUTT 
WELD WITH PERMANENT 
BACK-UP RING

SPLICE DETAIL

2'-0''

2
'-
0
''

1'-6''

4
''

5
'-
0
''

F
N
D
N
. 
D
E
P
TH

+
-
6
''
 
 
1
''

"A
"

P
O
LE
 
H
G
T.

O.D. VARIES
PER POLE

SEE NOTE 9

SEE NOTE 5 & 6

SEE NOTE 10

SEE NOTE 11

SEE NOTE 12

S
E
E
 
N
O
TE
 
7

S
E
E
 
N
O
TE
 
8

DETAIL

SEE
TENON

3 1/2''
O.D.3'' O.D.

3'' x 3 1/4'' TENON

TAPERED POLE

1. THE POLE DESIGN, MATERIALS, AND CONSTRUCTION SHALL CONFORM 
TO AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS 
FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, BASED ON 
A WIND SPEED OF 80 MILES PER HOUR.

2. THE POLE AND ALL PARTS SHALL BE STEEL.

3. THE POLE AND ALL POLE PARTS SHALL BE HOT DIPPED 
GALVANIZED PER M.A.G. STANDARD 771.

4. UNSTABLE SOIL MAY REQUIRE DEEPER FOUNDATION, AS 
DETERMINED BY THE ENGINEER.

5.

6. ANCHOR BOLTS WITH (4) HEX NUTS, (2) FLAT WASHERS, AND (1) 
ANCHOR PLATE PER BOLT SHALL BE HOT DIPPED GALVANIZED PER 
M.A.G. STANDARD 771. (M-73.06)

7. ANCHOR BOLTS SHALL HAVE 1/4" TO 3/4" FULL THREAD ABOVE NUT.
(M-73.06)

8. CONDUIT SHALL PROJECT A MINIMUM OF 2'' ABOVE THE 
FOUNDATION. MAXIMUM PROJECTION SHALL BE 4''.

9. 2'-0'' SQUARE, 4'' THICK TROWELED FINISH SMOOTH CONCRETE 
CAP WITH 1/2'' ROUND EDGE.

10. CLASS A CONCRETE PER M.A.G. STANDARD 725.

11. #6 XHHW GREEN INSULATED COPPER STRANDED GROUNDING WIRE.

12. 14'' COPPER GROUNDING PLATE. (M-73.06)

13. THE PIPE ON EACH SIDE OF A CIRCUMFERENTIAL WELD SHALL 
HAVE THE SAME OUTSIDE DIAMETER AT THE WELD.

NOTE:
SMALL TAPERED STREETLIGHT POLE SHALL BE USED ONLY FOR 
REPLACEMENT AND ONLY TO MATCH EXISTING STREETLIGHT POLES.

NOTES:

3
/
4
''

3 1/2''

5
 
1
/
2
''

8
'' SEE NOTE 2

SEE NOTE 1

1/2''

3
/
8
''

1/4''

2''

HAND HOLE DIMENSIONS SHALL BE 3 1/2'' 
BY 5 1/2''.

4.

HAND HOLE SHALL BE ORIENTED SO THAT 
IT FACES THE STREET.

3.

POLE GROUND SHALL BE 1/2" DIA. N.C. 
TAPPED HOLE LOCATED AS SHOWN.

2.

BY A CADMIUM PLATED 1/4"-20 BUTTON 
HEAD ALLEN BOLT AND HOLDING CLEAT.

1. HAND HOLE COVER SHALL BE SECURED
NOTES:

SECTION A-A

SECTION B-B

B

HAND HOLE DETAIL

B

AA

BASE DETAIL

HAND HOLE COVER SHALL BE 
SECURED BY A CADMIUM 
PLATED 1/4''-20 BUTTON 
HEAD ALLEN BOLT

SEE BASE DETAIL FOR 
HAND HOLE SPECIFICATIONS

STEEL HOLDING CLEAT 
SHALL BE 1/4'' THICK 
MINIMUM

STANDARD HAND HOLE ASSEMBLY

7'
'

8'
'

B
OL
T 
C
IR
C
LE

2 5/8'' R

/1'' O HOLES

HEIGHT

22'-0''

18'-0''

16'-0''

15'-0''

14'-0''

13'-0''

12'-0''

11'-0''

10'-0''

9'-0''

''A''

POLE
#

P-701

P-702

P-703

P-704

P-705

P-706

P-707

P-708

P-709

P-710

P-711

POLE
HGT.

DATA TABLE

20'-0''

FNDN.
WIDTH

THE 3/4'' ANCHOR BOLT SHALL HAVE A LENGTH DETERMINED BY 
THE DEPTH OF THE FOUNDATION, AND SHALL EXTEND TO 6'' +OR- 
1'' FROM THE BOTTOM OF THE FOUNDATION. (M-73.6)
(SEE DETAIL M-76.1, FOUNDATION DETAIL F-106, SEE BASE DETAIL 
ON THIS SHEET FOR ANCHOR BOLT PATTERN).

14. A STAINLESS STEEL TAG SHALL BE PERMANENTLY ATTACHED TO 
THE POLE ABOVE THE HAND HOLE STATING THE MANUFACTURER'S 
NAME, C.O.M. POLE #, AND DATE MANUFACTURED.
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BOLT CIRCLE DIA.

OPENING.
6.00 DIA. CONDUIT

POLE ELEVATION

40.00

B

SECTION B-B

12.00B

6.00

1.00

A

144.00

SEE GENERAL NOTE 2

SECTION A-A

7.75

A

SEE GENEREAL NOTE 2 & 3

4.00 

TENON DETAIL

DIA. VARIES

45.00°

3.00

6.00

SEE GENERAL
NOTE 2

3.00

S
E
E
 
N
O
TE
 
7

POLE BASE DETAIL

POLE GROUND SHALL BE 1/2"-13 UCH 
NUT WELDED TO INSIDE OF POLE 
OPPOSITE THE HAND HOLE.

14.00

3.509.75

.75
2.50

11.75

POLE BASE PLATE 
DETAIL

no scale

.25" MIN. THK.

P-904
PEDESTRIAN POLE DETAIL

6
''
 
 
1
''

1'-6''

FNDN. WIDTH

SEE NOTE 8

SEE NOTE 5 & 6

SEE NOTE 9

SEE NOTE 11

SEE NOTE 10

SEE NOTE 12

2
'-
0
''

+
-

1'-6''

3
9
.2
5
"

4
''

4
'-
0
''
 

F
N
D
N
. 
D
E
P
TH

HAND HOLE DIMENSIONS SHALL BE 6"x11.75"

HAND HOLE COVER SHALL BE SECURED 
BY STAINLESS STEEL 1/4"-20 BUTTON 
HEAD ALLEN BOLTS.

HAND HOLE SHALL BE ORIENTED 
SO THAT IT IS ALIGNED WITH THE 
MAST ARM.

.75

26.50

6.00

2.25

7.75

 0
'-
12
"

2'-4 1/8"

4"

REMOVABLE DECORATIVE CAST 
ALUMINUM POLE TOP

45°

6"

1
'-
3
"

AR
M
 
R
IS
E

ARM BRACKET DETAIL

DECORATIVE CAST ALUMINUM ARM BRACKET

2" SCHEDULE 80 ALUMINUM PIPE (2.38" O.D) ARM

(3 SETS) 3/8"-16 x 2" STAINLESS STEEL SOCKET SET 
SCREWS WITH CUP POINT. (3 AT 120 DEGREES APART)

5"

12. 14" COPPER GROUNDING PLATE. (M-73.06)

TWO 1-1/2" SCHEDULE 40 PVC DEGREE BEND CONDUITS WITH A RADIUS OF NOT LESS     
THAN 18" (FACTORY BENDS ONLY SHALL BE USED).  CONDUIT SHALL PROJECT A MINIMUM     
OF 2" ABOVE FINISHED CAP, MAXIMUM PROJECTION SHALL BE 4".

8.

1
2
'-
0
"

ANCHOR BOLTS WITH 4 HEX NUTS, 2 FLAT WASHERS, AND 1 ANCHOR PLATE PER 
BOLT SHALL BE HOT DIPPED GALVANIZED PER M-73.06.

11. #6 XHHW GREEN INSULATED COPPER STRANDED BOND WIRE.

10. CLASS A CONCRETE PER M.A.G. STANDARD 725.

NOTES:

7.

6.

5.

4.

2. THE POLE TO BE ONE PIECE CAST ALUMINUM.

1.

3.

9. 16" SQUARE x 4" THICK CONCRETE CAP.

THE POLE AND OTHER MISCELLANEOUS ALUMINUM PARTS SHALL BE SOLVENT CLEANED TO 
SSPC-SP1 SPECIFICATION TO REMOVE ALL SOLUBLE CONTAMINANTS.  AFTER
SURFACE PREPARATION A PRIMER COAT OF TNEMEC SERIES 66 HI BUILD
EPOXOLINE OR APPROVED EQUAL SHALL BE APPLIED TO A THICKNESS OF 3 DRY
MILS. THE COLOR COATING SHALL BE TNEMEC SERIES 73 ENDURA SHIELD III OR APPROVED 
EQUAL, APPLIED TO A MINIMUM THICKNESS OF 3 DRY MILS.  THE
FINAL COATING SHALL BE TNEMEC SERIES 76 ENDURA CLEAR OR APPROVED
EQUAL, APPLIED TO A MINIMUM THICKNESS OF 1.5 DRY MILS.  THE FINISH COLOR
SHALL BE HUNTER GREEN, TNEMEC COLOR NUMBER PL20.

ANCHOR BOLTS SHALL HAVE FULL THREAD THROUGH NUT AND WASHER WITH A 
2-1/2'' PROJECTION ABOVE THE FINISHED CAP (M-73.06).

THE 3/4" ANCHOR BOLT SHALL HAVE A LENGTH DETERMINED BY THE DEPTH OF THE      
FOUNDATION, AND SHALL EXTEND TO 6" +OR- 1" ABOVE THE BOTTOM OF THE 
FOUNDATION. (M-73.06)

UNSTABLE SOIL MAY REQUIRE DEEPER FOUNDATION, AS DETERMINED BY THE 
ENGINEER.

THE POLE DESIGN, MATERIALS, AND CONSTRUCTION SHALL CONFORM TO AASHTO 
STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, 
LUMINAIRES, AND TRAFFIC SIGNALS, BASED ON A WIND SPEED OF 80 MILES PER 
HOUR.

8.5"

8.5"
10
.2
5

39.25

8
.7
5

16"x4" THICK
SQUARE CAP
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GENERAL NOTES:

2.312''
2.500'' DIA. TAP .750''-10 NC

4 PLACES

1.500'' CBORE
.500'' DEEP
3 PLACES

.656'' DIA.
3 PLACES

1'' RADIUS
TYPICAL

4.750''

9.500''

4
.7
5
0
''

6''

3
.5
0
0
''

9
.5
0
0
''

2
.5
0
0
''

1
.5
0
0
''

.500''

1.500''

FOUR BOLT 
MAST ARM

AP-101

10'' BC
45o

2.500'' DIA

1'' RADIUS
TYPICAL

.843'' DIA
4 PLACES

1.0
00
''

PLA
TE

4
.7
5
0
''

9.500''

10
'' 
B
C

S
E
E
 
D
A
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B
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F
O
R
 
A
R
M
 
R
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8'' STRAIGHT & HORIZONTAL

18'-0'' ARM LENGTH

20'-0'' ARM LENGTH

10'-
0''

45
0

6'' O.D.

2 3/8'' O.D.

MAST ARM DETAIL

2
.2
5
0
''

2 3/8''

2 3/8''

RISE
ARM

DATA TABLE

LENGTH
ARM

TS-104

TS-103

TS-102

TS-101

#
ARM

20'-0'' 12'-6'' 2 3/8''

18'-0'' 10'-6''

20'-0'' 10'-6''

LUMINAIRE
ARM O.D. AT ARM O.D. AT

FLANGE

18'-0'' 12'-6'' 2 3/8'' 6''

6''

6''

6''

NOTES:

1  ARM #'S TS-101 & TS-102 ARE TO BE USED WITH
   ADAPTOR PLATE TO RAISE LUMINAIRE ON TRAFFIC    
SIGNAL POLE 28'-0" TO 40'-0".

2  ARM #'S TS-103 & TS-104 ARE TO BE USED WITH
   ADAPTOR PLATE TO RAISE LUMINAIRE ON TRAFFIC    
SIGNAL POLE 30'-0" TO 40'-0".

3  ARM #'S TS-103 & TS-104 ARE TO BE USED WITH

1.

2.

3.

4.

5.

6.

7.

8.

THE MAST ARM DESIGN, ADAPTOR PLATE, AND 
MATERIALS SHALL CONFORM TO ASSHTO 
STANDARD SPECIFICATIONS FOR STRUCTURAL 
SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES, 
AND TRAFFIC SIGNALS BASED ON A WIND 
SPEED OF 80 MILES PER HOUR.

THE MAST ARM, ADAPTOR PLATE, AND ALL 
PARTS SHALL BE STEEL.

THE MAST ARM, ADAPTOR PLATE, AND ALL 
PARTS SHALL BE HOT DIPPED GALVANIZED 
PER M.A.G. STD. 771.

ADAPTOR PLATE AP-101 (SMALL BOLT 
PATTERN) REQUIRES THREE 5/8''x2''-11 NC 
HIGH STRENGTH BOLTS.

ADAPTOR PLATE AP-102 (LARGE BOLT 
PATTERN) REQUIRES THREE 3/4''x2''-10 NC 
HIGH STRENGTH BOLTS.

THE MAST ARM REQUIRES FOUR 3/4''x2 1/2'' 
10 NC HIGH STRENGTH BOLTS.

LOCTITE #262 OR EQUAL SHALL BE APPLIED 
TO ALL BOLTS.

A METAL TAG SHALL BE PERMANENTLY
ATTACHED ON THE BOTTOM OF THE MAST ARM 
NEAR THE BASE STATING THE MANUFACTURER'S 
NAME, C.O.M. ARM #, ARM LENGTH, AND ARM RISE.

AP-102

ADAPTOR PLATE DETAIL 
SMALL BOLT PATTERN

ADAPTOR PLATE DETAIL 
LARGE BOLT PATTERN

3.00'' 3.00'' DIA. TAP .750''-10 NC
4 PLACES

1.687'' CBORE
.625'' DEEP
3 PLACES

.781'' DIA.
3 PLACES

1'' RADIUS
TYPICAL

4.750''

9.500''

5
.2
5
0
''

3
.0
0
''

4
.0
0
''

1
1
.0
0
''

3
.0
0
''

1
.6
8
7
''

.625''

1.500''

45o

10'' BC

6
.2
5
0
''

   ADAPTOR PLATE (AP-102) TO RAISE LUMINAIRE ON    
TRAFFIC SIGNAL POLE (M-92.04, M-92.05) 35'-0"    
TO 45'-0".

D
E

TA
IL

 N
O

.



M
A

S
T 

A
R

M
 A

N
D

 A
D

A
P

TO
R

 P
LA

TE
S

 T
O

R
A

IS
E

 L
U

M
IN

A
IR

E
S

 O
N

 T
R

A
FF

IC
 S

IG
N

A
L 

P
O

LE
S

M
-7

9.
01





A. HOUSING

1. THE HOUSING SHALL BE ONE PIECE SPUN AND/OR FORMED EXTRUDED 
ALUMINUM WITH A ROLLED-FORMED FLANGE.

2. DECORATIVE RIBS OR REVEAL MAY BE ROLLED AND/OR FORMED INTO 
THE SIDEWALLS.

3. SIDEWALLS SHALL BE FREE WELDS OR FASTENERS.

4. INTERNAL ALUMINUM CASTING PROVIDES REINFORCEMENT AND 
MOUNTING SUPORT FOR COMPONENTS AND SIDE ARM.

5. THE HOUSING SHALL BE DESIGNED FOR 90-DEGREE CUTOFF.

6. THE HOUSING SHALL BE OF ONE DOOR WITH ACESS TO BOTH THE 
OPTICAL AND ELECTRIC SYSTEMS.  THE SYSTEMS SHALL BE HINGED AND 
REMOVABLE FOR EASE OF SERVICING.

7. THE HOUSING SHALL BE ABLE TO WITHSTAND 1000-HOUR SALT SPRAY 
TEST PER ASTM 117.

8. THE HOUSING SHALL BE ABLE TO BE LEVELED EASILY WITH LITTLE 
EFFORT.

B. ARM MOUNTED LUMINAIRE

1. EXTRUDED ALUMINUM ARM (RECTANGULAR) WITH INTERNAL 
CHANNELS/BOLT GUIDES.

2. TWO INTERNAL BOLTS AND OR THREADED GALVANIZED STEEL TIE 
RODS COMPLETE WITH LOCK NUTS.

3. REINFORCING PLATE WITH WIRE STRAIN RELIEF.

4. ARM TO BE CIRCULAR CUT TO MATE WITH ROUND SLIPFITTER AND 
LUMINAIRE.

5. CAST ALUMINUM SLIPFITTER (ROUND) SHALL FIT A POLE WITH A TOP 
TENON 2-3/8" O.D. x 4-1/2".

6. ATTACHMENT OF THE SLIPFITTER SHALL BE ACCOMPLISHED BY FOUR 
3/8" STAINLESS STEEL ALLEN SCREWS.

C. YOKE MOUNTED LUMINAIRE

1. A CAST ALUMINUM SLIPFITTER (ROUND) SHALL SUPPORT THE HOUSING 
WITH TUBULAR PARALLEL YOKES AT FOUR POINTS.

2. CAST ALUMINUM SLIPFITTER (ROUND) SHALL FIT A POLE WITH A TOP 
TENON 2-3/8" O.D. x 4-1/2".

3. ATTACHMENT AND LEVELING OF THE SLIPFITTER SHALL BE 
ACCOMPLISHED BY FOUR 3/8" STAINLESS STEEL ALLEN SCREWS.

4. CAST ALUMINUM SLIPFITTER SHALL PROVIDE A SPLICE COMPARTMENT.

D. FINISH

1. A PRIMER COAT OF TNEMEC SERIES 66 HI BUILD EPOXOLINE OR 
APPROVED EQUAL SHALL BE APPLIED TO A DRY THICKNESS OF 3 MILS.

2. THE FINISH COATING SHALL BE TNEMEC SERIES 73 ENDURA SHIELD 
III OR APPROVED EQUAL, APPLIED TO A DRY THICKNESS OF 3 MILS.

3. THE FINISH COLOR CALLED OUT IN THE PLANS AND/OR SPECIFICATIONS 
SHALL BE TNEMEC COLOR NUMBER (SEE COLOR TABLE).

4. THE FINAL COATING SHALL BE TNEMEC SERIES 76 ENDURA CLEAR OR 
APPROVED EQUAL, APPLIED TO A MINIMUM DRY THICKNESS OF 1.5 MILS.

E. LAMP SOCKET

1. THE LAMP SOCKET SHALL BE MOGUL MULTIPLE PORCELAIN ENCLOSED. 
THE RATING OF THE SOCKET SHALL EXCEED THE LAMP STARTING 
VOLTAGE.

2. THE SCREW SHELL OF THE SOCKET SHALL CONTAIN INTEGRAL LAMP 
GRIPS TO ASSURE ELECTRICAL CONTACT UNDER CONDITIONS OF NORMAL 
VIBRATION.

3. THE SOCKET SHALL CONFORM TO TDJ-147 SPECIFICATION SECTION OF EEI 
STANDARDS.

4. THE SOCKET SHALL BE IN A HORIZONTAL POSITION.

F. LENS FRAME

1. THE LENS FRAME SHALL BE ONE PIECE DIE CAST ALUMINUM AND/OR 
PRECISION MOLDED, HIGH IMPACT COMPOSITE THERMOPLASTIC LENS 
FRAME.

2. THE LENS FRAME SHALL BE SECURED TO THE HOUSING AT ONE END, 
AND HINGED TO THE HOUSING AT THE OPPOSITE END.

3. THE HINGE SHALL BE ZINC PLATED COLD ROLLED STEEL WITH 
STAINLESS STEEL PIN OR A CONCEALED STAINLESS STEEL HINGE.

4. CLOSURE OF LENS FRAME SEALS REFLECTOR, SEAL SHALL BE 
VULCANIZED SILICONE GASKET OR HOLLOW EXTRUDED SILICONE RUBBER 
GASKET OR E.P.D.M. GASKET MATERIAL.

G. LENS FRAME GLASS

1. THE LENS FRAME GLASS SHALL HAVE A MINIMUM THICKNESS OF 3/16" 
THICK CLEAR FLAT TEMPERED GLASS FREE FROM IMPERFECTIONS AND 
STRIATIONS.

2. THE LENS FRAME GLASS SHALL BE REMOVABLE FOR EASE OF 
REPLACEMENT.

3. THE LENS FRAME GLASS SHALL BE FULLY GASKETED BY A 
VULCANIZED SILICONE GASKET.

H. REFLECTOR

1. THE REFLECTOR SHALL BE MADE FROM A ONE PIECE OF SHEET 
ALUMINUM TO FORM A HOMOGNENEOUS HYDRO-FORMED SHELL.

2. THE REFLECTOR SHALL BE CHEMICALLY BRIGHTENED AND ANODIZED
TO A SEMI-SPECULAR FINISH AND/OR SPECULAR SEGMENTS MOUNTED TO 
CREATE A REFLECTIVE SURFACE.

3. THE REFLECTOR DESIGN SHALL PRODUCE A TYPE I, II, III AND V 
DISTRIBUTION PATTERN (ADJUSTABLE) WITH PROPER POSITIONING OF 
THE LAMP SOCKET.

4. THE REFLECTOR SHALL BE FIELD ROTATABLE IN 90-DEGREE 
INCREMENTS.

5. THE REFLECTOR SYSTEM SHALL SEALED TO PREVENT CONTAMINATION. 
THE OPTICAL SYSTEM SHALL BE SEALED WITH NO VENTING OF THE 
OPTIC SYSTEM.

6. THE REFLECTOR SHALL BE RIGIDLY MOUNTED WITHIN THE HOUSING TO 
ASSURE A FIRM SURFACE FOR PROPER SEALING WHEN UNIT IS CLOSED.

7. THE REFLECTOR SHALL CAPABLE OF BEING REMOVED FOR CLEANING AND 
ACCESS TO BALLAST AND MOUNTING HARDWARE.  REMOVAL SHALL BE 
DONE QUICKLY WITH QUICK RELEASE/ NON -TOOL FASTENERS.  WIRE 
SHALL UTILIZE A QUICK- DISCONNECT PLUG.

I. TERMINAL BOARD

1. THE TERMINAL BOARD SHALL BE MOLDED OF FIBERGLASS REINFORCED 
POLYESTER WITH PROTECTIVE BARRIERS BETWEEN EACH TERMINAL.

2. THE TERMINAL SCREWS SHALL BE OF THE CAPTIVE TYPE AND EACH 
SCREW SHALL BE EQUIPPED WITH WIRE GRIPS WHICH WILL AUTOMATICALLY 
BE RAISED AND LOWERED AS THE TERMINAL SCREW IS OPERATED.

3. THE TERMINALS SHALL BE CAPABLE OF ACCEPTING UP TO #6 AWG 
CONDUCTOR.

4. THE TERMINAL BOARD SHALL HAVE THREE TERMINALS. ONE OF THESE 
TERMINALS SHALL BE FOR THE SYSTEMS GROUND AND SHALL BE 
CONNECTED TO THE FIXTURE HOUSING.

5. ALL UNITS ARE TO BE PRE-WIRED TO A SINGLE TERMINAL BOARD 
REQUIRING ONLY CUSTOMER CONNECTIONS TO CLEARLY IDENTIFIED 
TERMINALS.

J. HARDWARE

1. ALL HARDWARE SHALL BE OF NON-CORROSIVE OR SUITABLY PROTECTED 
METAL.  WHEN NECESSARY TO PREVENT ELECTROLYTIC ACTION BY 
CONTACT WITH ALUMINUM, COMPONENTS SHALL BE SECURED TO THE 
LUMINAIRE FRAME WITH STAINLESS STEEL HARDWARE OF THE ANSI 300 
SERIES CHROME-NICKLE GRADE.

K. BALLAST

1. THE BALLAST SHALL BE OF THE BUILT-IN DESIGN MOUNTED WITHIN
THE LUMINAIRE IS SUCH A MANNER THAT SIMPLE DISCONNECTING PLUGS 
CAN EASILY DISCONNECT IT.

2. THE BALLAST AND OTHER AUXILARY EQUIPMENT SHALL ME MOUNTED IN 
A REMOVABLE PANEL OR TRAY.

3. THE BALLAST CORE LAMINATION SHALL BE OF HIGHEST QUALITY 
ELECTRICAL GRADE STEEL WELDED TOGETHER TO MINIMIZE NOISE AND 
ASSURE TROUBLE FREE OPERATION OVER THE LIFE OF THE LUMINAIRE.

4. THE BALLAST COILS SHALL BE PRECISION WOUND ON FORMED INSULATING 
BOBBINS AND TERMINALS SHALL BE OF THE PUSH ON TYPE.

5. THE HIGH PRESSURE SODIUM BALLAST SHALL BE OF THE THREE COIL 
ISOLATED LAG TYPE REGULATOR RATED FOR 120/208/240/277 INPUT 
VOLATGE.

6. THE HIGH PRESSURE SODIUM BALLAST SHALL BE CAPABLE OF STARTING 
AND OPERATING A HIGH PRESSURE SODIUM LAMP (WATTAGE AS SPECIFIED 
IN DATA TABLE) FROM THE MULT-VOLTAGE (120/208/240/277) BALLAST 
AT 60 HZ. POWER SOURCE WITHIN THE LIMITS SPECIFIED BY THE LAMP 
MANUFACTURER.  THE BALLAST INCLUDING THE STARTING AID MUST 
PROTECT INSELF AGAINST NORMAL LAMP FAILURE MODES.  THE BALLAST 
SHALL BE CAPABLE OF OPERATION WITH LAMP IN AN OPEN OR SHORT 
CIRCUIT CONDITION FOR SIX MONTHS WITHOUT SIGNIFICANT LOSS OF 
BALLAST LIFE.

7. THE COMPONENT TO PROVIDE THE HIGH STARTING VOLTAGE REQUIRED 
BY THE HIGH PRESSURE SODIUM LAMP SHALL BE MOUNTED ON A NON 
ENCAPSULATED PLUG-IN MODULE WHICH SHALL BE EAISLY ACESSABLE 
WITHOUT DISTURBING OTHER COMPONENTS OF THE BALLAST ASSEMBLY.

8. THE METAL HALIDE BALLAST SHALL BE OF THE CONSTANT WATTAGE 
AUTOTRANSFORMER TYPE DESIGNED FOR A (SEE DATA TABLE) WATT 
METAL HALIDE LAMP (PER ANSI CODE).  THE BALLAST SHALL BE RATED 
FOR 120/208/240/277 IN PUT VOLTATGE.

9. THE METAL HALIDE BALLAST SHALL BE CAPABLE OF STARTING AND 
OPERATING A METAL HALIDE LAMP (WATTAGE AS SPECIFIED IN DATA TABLE) 
FROM THE MULTI-VOLTAGE (120/208/240/277) BALLAST AT 60HZ POWER 
SOURCE WITH IN THE LIMITS SPECIFIED BY THE LAMP MANUFACTURER.  THE 
BALLAST MUST PROTECT ITSELF AGAINST NORMAL LAMP FAILURE MODES. THE 
BALLAST SHALL BE CAPABLE OF OPERATION WITH LAMP IN AN OPEN OR 
SHORT CIRCUIT CONDITION FOR SIX MONTHS WITHOUT SIGNIFICANT LOSS OF 
BALLAST LIFE.

TO FURNISH A PARK LUMINAIRE IN ACCORDANCE WITH THE REQUIREMENTS OF THIS 
SPECIFICATION AND DESIGNED FOR PARK LIGHTING WITH GENERAL SHAPE AS SHOWN.

REQUIREMENTS

GENERAL DESCRIPTION

ARM MOUNTED LUMINAIRE 

YOKE MOUNTED LUMINAIRE

"A"

"B"

"C"

"B"

"A"

"A"     "B"

17" DIA.   8"
25" DIA.   10"
29" DIA.   11"

"A"    "B"     "C"

17" DIA.  8"  9" YOKE
25" DIA.  10" 11" YOKE
29" DIA.  11" 13" YOKE

LA-1707.2S
LA-1707.2M
LA-1707.3S
LA-1707.3M
LA-1707.4S
LA-1707.4M
LA-1707.5S
LA-1707.5M

LA-1710.2S
LA-1710.2M
LA-1710.3S
LA-1710.3M
LA-1710.4S
LA-1710.4M
LA-1710.5S
LA-1710.5M

LA-1715.2S
LA-1715.2M
LA-1715.3S
LA-1715.3M
LA-1715.4S
LA-1715.4M
LA-1715.5S
LA-1715.5M

LY-1707.2S
LY-1707.2M
LY-1707.3S
LY-1707.3M
LY-1707.4S
LY-1707.4M
LY-1707.5S
LY-1707.5M

LY-1710.2S
LY-1710.2M
LY-1710.3S
LY-1710.3M
LY-1710.4S
LY-1710.4M
LY-1710.5S
LY-1710.5M

LY-1715.2S
LY-1715.2M
LY-1715.3S
LY-1715.3M
LY-1715.4S
LY-1715.4M
LY-1715.5S
LY-1715.5M

LA-2515.2S
LA-2515.2M
LA-2515.3S
LA-2515.3M
LA-2515.4S
LA-2515.4M
LA-2515.5S
LA-2515.5M

LA-2525.2S
LA-2525.2M
LA-2525.3S
LA-2525.3M
LA-2525.4S
LA-2525.4M
LA-2525.5S
LA-2525.5M

LA-2540.2S
LA-2540.2M
LA-2540.3S
LA-2540.3M
LA-2540.4S
LA-2540.4M
LA-2540.5S
LA-2540.5M

LY-2515.2S
LY-2515.2M
LY-2515.3S
LY-2515.3M
LY-2515.4S
LY-2515.4M
LY-2515.5S
LY-2515.5M

LY-2525.2S
LY-2525.2M
LY-2525.3S
LY-2525.3M
LY-2525.4S
LY-2525.4M
LY-2525.5S
LY-2525.5M

LY-2540.2S
LY-2540.2M
LY-2540.3S
LY-2540.3M
LY-2540.4S
LY-2540.4M
LY-2540.5S
LY-2540.5M

LA-29100.3S
LA-29100.3M
LA-29100.5S
LA-29100.5M

LY-29100.3S
LY-29100.3M
LY-29100.5S
LY-29100.5M

LA =

LY =

ARM MOUNTED
  LUMINAIRE

YOKE MOUNTED
  LUMINAIRE

17 = 17" DIA.

29 = 29" DIA.

25 = 25" DIA.

07 = 70 WATT
10 = 100 WATT
15 = 150 WATT
25 = 250 WATT
40 = 400 WATT
100 = 1000 WATT

.2 = TYPE II DIST

.3 = TYPE III DIST

.4 = TYPE VI DIST

.5 = TYPE V DIST M =
HALIDE
METAL

   SODIUMS = HIGH PRESSURE

  LA  -   17 07 .2 S

LUMINAIRE NUMBER CODE

LUMINAIRE NUMBER EXAMPLE

AVAILABLE LUMINAIRES

DATA TABLE

COLOR TABLE
COLOR   =   COLOR NUMBER

MONTE CARLO   =   PL16

ECHO GREEN   =   G1280

BLACK   =   IN06

VAPOR GRAY   =   GR02

NATURAL ALUM   =   NONE

APPROVED MANUFACTURERS: KIM CC SERIES, GARDCO HARDTOP CW, STERNER ELEMENTS HUMBOLDT. D
E

TA
IL

 N
O

.



P
A

R
K

 L
IG

H
TI

N
G

 L
U

M
IN

A
IR

E
 S

P
E

C
IF

IC
A

TI
O

N
M

-8
0.

01





1
8
"

H
E
IG
H
T 
A
B
O
V
E
 
G
R
O
U
N
D
 
"A
" 
 
S
E
E
 
TA
B
LE

6
"

4
-
1
/
2
"

B B

A

1-15/16"

1-3/4"

1-5/8"

1/8"

1-5/8"

9
-
1
/
4
"

1
0
-
1
/
2
"

1
5
"

2
-
3
/
4
"

1
/
4
"

1/8"

9
"

2-1/4"

2-13/32"

1
5
-
1
/
8
"

CC

1
1
-
1
5
/
1
6
"

1-7/8"

3
/
1
6
"

5° TYPICAL
1/4"

3
/
1
6
"

3/16"

"B
" 
 
S
E
E
 
TA
B
LE

E
M
B
E
D
D
E
D
 
D
E
P
TH 2
8
"

POLE
#

POLE
HEIGHT
ABOVE
GROUND

POLE
EMBEDDED
DEPTH

OVERALL
LENGTH

DEPTH
OF
FOUND-
ATION

BUTT
DIAMETER
ACROSS
FLATS

ULTIMATE
G.L.
MOMENT (FT.
LBS.)

WEIGHT
LBS

MANUFACTURER'S
NAME, POLE #
& DATE SHALL
BE STAMPED ON

#13 GAUGE SPIRAL
STEEL WIRE AT 3"
PITCH ASTM A-82

3/8" CLEAR
COVER
(TYPICAL)

2 3/8" x 4 1/2"
TENON SEE POLE
TOP DETAIL

SPUN
PRESTRESSED
CONCRETE
POLE

1-1/8"
WALL
(TYPICAL)

1-5/8" x 9"
HANDHOLE OPENING
FOR RECESSED
CAST ALUMINUM
FRAME W/  FLUSH
COVER (SEE DETAIL)

#11 GAUGE
LONGITUDINAL
STEEL WIRE
WELDED TO
SPIRAL WIRE
ASTM A-82

HAND HOLE
FRAME W/POLE
NUMBER &
DATE STAMPED
ON

#8 GAUGE x
4" BARE
COPPER
GROUNDWIRE

FINISHED
GRADE

WIRE
CLAMP

1 5/8" x 8"
CONDUIT INLET
FOR 1" CONDUIT

2 ~ 5/16" X 8"
ANCHOR BOLTS

2 ~ 5/16" X 1 1/8" 
COUPLINGS ON
2 1/2" BC

2 ~ 5/16" X 7/16" STAINLESS 
STEEL FLAT HEAD MACHINE 
SCREWS

CAST
ALUMINUM

TOP COLLAR

2 3/8" O.D.

TG-TENON, CAST 
ALUMINUM ALLOY 356-T6

P
O
LE
 
O
V
E
R
A
LL
 
LE
N
G
TH
 
"C
"

S
E
E
 
TA
B
LE

(8) 5mm
PRESTRESSING
STEEL WIRES,
ASTM A-421

POLE ELEVATION

POLE SECTION

POLE3 1/2" O.D.
ACROSS
FLATS

POLE TOP DETAIL

SECTION C-C

SECTION B-B

5/16" Ø HOLE
(TYPICAL)

1/8"

5° TYPICAL

COVERSECTION A-A

A 

HAND HOLE FRAME

SEO-209

-

SEO-213

SEO-214

SEO-216

SEO-219

SEO-223 23'-0"

19'-8"

16'-5"

14'-1"

13'-1"

9'-10"

A B

3'-3"

3'-3"

4'-0"

3'-7"

3'-11"

4'-3" 27'-3"

23'-7"

20'-0"

18'-1"

16'-4"

13'-1"

C D

4'-0"

4'-0"

4'-6"

4'-6"

4'-6"

5'-0" 7 7/8"

7 5/16"

6 11/16"

6 3/8"

6 1/8"

5 5/8"

- -

5,120

6,960

7,080

8,400

9,960

11,630 600

470

380

330

280

250

-

NOTES:

POLES SHALL BE GREEN NATURAL AGGREGATE, EXPOSED FINISH WITH CLEAR GRAFFITI 

COATING (AMERON COLOR #413).

ASTM C-150 TYPE III GRAY CEMENT, f'c @ 28 DAYS = 7,000 psi.

POLES MANUFACTURED TO ASTM C-1089-88.

LOADING SHALL BE 80 MPH ASSHTO-LTS2 WIND LOADING WITH 1.3 GUST FACTOR.

PAINT TENON AS DESCRIBED IN CITY OF MESA STANDARD DETAIL M-80.01 (COLOR TO 
MATCH LUMINAIRE).

ALL POLES SHALL BE INSTALLED PLUMBED TO THE VERTICAL WITH ALL LUMINAIRES 
INSTALLED.

6

5

4

3

2

1

FINISHED GRADE

CONDUIT INLET
FOR 1" CONDUIT

CLASS "A" CONCRETE 
PER M.A.G. STD. 725

THE BOND WIRE IN THE 
CONCRETE FOUNDATION SHALL 
BE #8 STRANDED INSULATED 
W/XHHW THROUGH THE 
CONCRETE FOUNDATION AND 
FOR (2) INCHES ON EACH 
SIDE OF THE FOUNDATION AND 
SHALL CONTINUE BARE TO 
THE CONNECTION POINTS ON 
THE GROUNDING PLATE AND 
ON THE POLE.

3
6
''

1" SCHEDULE 40 PVC 90° BEND CONDUIT 
WITH A RADIUS OF NOT LESS THAN 18"
(FACTORY BENDS ONLY SHALL BE USED). 
CONDUIT SHALL PROJECT A MINIMUM OF 2" 
ABOVE THE POLES FINISHED GRADE. 
MAXIMUM PROJECTION 4".

FOUNDATION DETAIL

14" COPPER
GROUNDING PLATE
(M-73.06)

18"

"B
"

6
''
 
M
IN
.

6
''

"D
"

ALL CONDUIT END BELLS SHALL BE 
INSTALLED BEFORE PULLING WIRE

4
''

1
8
"

D
E

TA
IL

 N
O

.
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HAND HOLE
FRAME W/POLE
NUMBER & DATE
STAMPED ON

1
8
"

2-3/8" O.D.

6
"

4
-
1
/
2
"

3
/
1
6
"

2
8
"

#13 GAUGE SPIRAL
STEEL WIRE AT 3"
PITCH ASTM A-82

#11 GAUGE
LONGITUDINAL
STEEL WIRE
WELDED TO
SPIRAL WIRE
ASTM A-82

#8 GAUGE x
4" BARE
COPPER
GROUNDWIRE

1-5/8" x 12"
HANDHOLE OPENING.
2-1/4" X 7"
HANDHOLE FRAME
AND COVER. FOR
RECESSED CAST
ALUMINUM FRAME
W/  FLUSH COVER
(SEE DETAIL)

2 1/4" x 9"
CONDUIT INLET
FOR 1"
CONDUIT

E
M
B
E
D
D
E
D
 
D
E
P
TH

"B
" 
 
S
E
E
 
TA
B
LE

FINISHED
GRADE

WIRE
CLAMP

P
O
LE
 
O
V
E
R
A
LL
 
LE
N
G
TH
 
"C
" 

H
E
IG
H
T 
A
B
O
V
E
 
G
R
O
U
N
D
 
"A
" 
 
S
E
E
 
TA
B
LE

SPUN
PRESTRESSED
CONCRETE
POLE

1-1/8"
WALL
(TYPICAL)

2 3/8" x 4 1/2"
TENON SEE POLE
TOP DETAIL

1/2" CLEAR
COVER
(TYPICAL)

(8) 7mm
PRESTRESSING
MONOSTRAND ASTM
A-421, FOR
MEO-324 TO
MEO-329
(8) 9mm
PRESTRESSING
MONOSTRAND ASTM
A-421, FOR
MEO-332 TO
MEO-335

POLE
#

POLE
HEIGHT
ABOVE
GROUND

POLE
EMBEDDED
DEPTH

OVERALL
LENGTH

DEPTH
OF
FOUND-
ATION

BUTT
DIAMETER
ACROSS
FLATS

ULTIMATE
G.L.
MOMENT (FT.
LBS.)

WEIGHT
LBS

MODIFIED T4 TENON, CAST 
ALUMINUM ALLOY 356-T6

4 ~ 3/8" X 1" STAINLESS 
STEEL FLAT HEAD MACHINE 
SCREWS

4 ~ 3/8" X 1 1/4"
COUPLINGS ON
3 1/2" BC

4 ~ 3/8" X 12"
ANCHOR BOLTS

CAST
ALUMINUM

TOP COLLAR

5-1/8" Ø O.D.
ACROSS FLATS

S
E
E
 
TA
B
LE

POLE ELEVATION

POLE SECTION

SECTION B-B

SECTION C-C

POLE TOP DETAIL

5° TYPICAL
1/4"

3/16"

3
/
1
6
"

POLE

- A B C D - - -

980

1,100

1,250

1,300

1,500

1,60031,800

24,280

22,540

21,660

20,790

19,9108 9/16"

8 13/16"

9"

9 1/4"

9 3/4"

10"6'-6"

6'-6"

6'-0"

5'-6"

5'-6"

5'-6"29'-6"

31'-2"

32'-10"

34'-9"

38'-5"

40'-7"5'-7"

5'-7"

5'-3"

4'-11"

4'-11"

4'-11"24'-7"

26'-3"

27'-11"

29'-6"

32'-10"

MEO-335 35'-0"

MEO-332

MEO-329

MEO-327

MEO-326

MEO-324

1
-
5
/
1
6
"

A

B B

A 2 HOLES AS SHOWN
1/4"-20 THRU TAP

SECTION A-A

1/4"

3/8"

1-11/16"

2-5/16"

2-15/16"

2-7/16"1/4"

1-7/32"

1/16"

3
/
4
"

1/
4
"

5/8"

3/16"

7
-
1/
4
"

8
-
1/
2
"

10
"

13
"

NOTES:

POLES SHALL BE GREEN NATURAL AGGREGATE, EXPOSED FINISH WITH CLEAR GRAFFITI 

COATING (AMERON COLOR #413).

ASTM C-150 TYPE III GRAY CEMENT, f'c @ 28 DAYS = 7,000 psi.

POLES MANUFACTURED TO ASTM C-1089-88.

LOADING SHALL BE 80 MPH ASSHTO-LTS2 WIND LOADING WITH 1.3 GUST FACTOR.

PAINT TENON AS DESCRIBED IN CITY OF MESA STANDARD DETAIL M-80.01 (COLOR TO 
MATCH LUMINAIRE).

ALL POLES SHALL BE INSTALLED PLUMBED TO THE VERTICAL WITH ALL LUMINAIRES 
INSTALLED.

6

5

4

3

2

1

FINISHED GRADE

CONDUIT INLET
FOR 1" CONDUIT

CLASS "A" CONCRETE 
PER M.A.G. STD. 725

THE BOND WIRE IN THE 
CONCRETE FOUNDATION SHALL 
BE #8 STRANDED INSULATED 
W/XHHW THROUGH THE 
CONCRETE FOUNDATION AND 
FOR (2) INCHES ON EACH 
SIDE OF THE FOUNDATION AND 
SHALL CONTINUE BARE TO 
THE CONNECTION POINTS ON 
THE GROUNDING PLATE AND 
ON THE POLE.

3
6
''

1" SCHEDULE 40 PVC 90° BEND CONDUIT 
WITH A RADIUS OF NOT LESS THAN 18"
(FACTORY BENDS ONLY SHALL BE USED). 
CONDUIT SHALL PROJECT A MINIMUM OF 2" 
ABOVE THE POLES FINISHED GRADE. 
MAXIMUM PROJECTION 4".

FOUNDATION DETAIL

14" COPPER
GROUNDING PLATE
(M-73.06)

18"

"B
"

6
''
 
M
IN
.

6
''

"D
"

ALL CONDUIT END BELLS SHALL BE 
INSTALLED BEFORE PULLING WIRE

4
''

1
8
"

D
E

TA
IL

 N
O

.
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BASE PLATE

1
8
"

6
"

4
-
1
/
2
"

B B

A

1-15/16"

1-3/4"

1-5/8"

POLE ELEVATION

1/8"

1-5/8"

9
-
1
/
4
"

1
0
-
1
/
2
"

1
5
"

2
-
3
/
4
"

1
/
4
"

1/8"

5° TYP.

9
"

2-1/4"

2-13/32"

1
5
-
1
/
8
"

CC

1
1
-
1
5
/
1
6
"

1-7/8"

1/8"

3
/
1
6
"

5° TYP.
1/4"

3
/
1
6
"

3/16"

5/16" O HOLE
(TYP.)

POLE
#

POLE
HEIGHT
ABOVE
FNDN.

SLOTTED
BOLT
CIRCLE

ULTIMATE
G.L.
MOMENT (FT.
LBS.)

WEIGHT
LBS

NOTES:

POLES SHALL BE GREEN NATURAL AGGREGATE, EXPOSED FINISH WITH CLEAR GRAFFITI COATING 

(AMERON COLOR #413).

ASTM C-150 TYPE III GRAY CEMENT, f'c @ 28 DAYS = 7,000 psi.

POLES MANUFACTURED TO ASTM C-1089-88.

LOADING SHALL BE 80 MPH ASSHTO-LTS2 WIND LOADING WITH 1.3 GUST FACTOR.

PAINT BASE PLATE AND TENON AS DESCRIBED IN CITY OF MESA STANDARD DETAIL M-80.01 (COLOR 
TO MATCH LUMINAIRE).

ALL POLES SHALL BE INSTALLED PLUMBED TO THE VERTICAL WITH ALL LUMINAIRES INSTALLED.

FOUNDATION SHALL BE INSTALLED PER MESA STANDARD DETAIL M-76.01, F-106, AND M-76.02. 
SEE 2' RAISED FOUNDATION DETAIL WHEN SPECIFIED.

TOP DIAMETER-SEE TABLE

SPUN
PRESTRESSED
CONCRETE
POLE

1-1/8" WALL (TYPICAL)

S
E
E
 
TA
B
LE

HAND HOLE
FRAME W/POLE
NUMBER &
DATE STAMPED
ON

#8 GAUGE x
4" BARE
COPPER
GROUNDWIRE

1-5/8" x 12"
HANDHOLE OPENING
FOR RECESSED
CAST ALUMINUM
FRAME W/  FLUSH
COVER (SEE DETAIL)

WIRE
CLAMP

ANCHOR BOLTS SHALL BE PER MESA 
STANDARD DETAIL M-73.6, AB-101.

3/4" x 10"
SQUARE PLATE
ASTM A-36

4" I.D.
HOLE

MANUFACTURER'S
NAME, POLE #
& DATE SHALL
BE STAMPED ON

#11 GAUGE LONGITUDINAL 
STEEL WIRE WELDED TO 
SPIRAL WIRE ASTM A-82

1
0
" 10

 1
/2
"

2 3/8" O.D.

TG-TENON, CAST 
ALUMINUM ALLOY 356-T6

2 ~ 5/16" X 7/16" STAINLESS 
STEEL FLAT HEAD MACHINE 
SCREWS

2 ~ 5/16" X 1 1/8" 
COUPLINGS ON
2 1/2" BC

2 ~ 5/16" X 8"
ANCHOR BOLTS

(8) 5mm
PRESTRESSING STEEL
WIRES, ASTM A-421

#13 GAUGE SPIRAL
STEEL WIRE AT 3"
PITCH ASTM A-82

(4) 1" DIAMETER X 2" LONG SLOTS 
FOR 9" TO 11" BOLT CIRCLE

CPB-114

CPB-123

CPB-127 27'-3"

23'-0"

14'-4" 9" TO 11"

9" TO 11"

9" TO 11" 7,500

7,500

7,500 270

480

620

POLE
TOP
DIAMETER
(INCHES)

SPECIAL
BASE
PLATE
SIZE

3-7/8" SZ

3-1/2" SM

SN3-1/2"

POLE SECTION

3/8" CLEAR
COVER
(TYPICAL)

POLE

POLE TOP DETAIL

A 

HAND HOLE FRAME SECTION A-A COVER

SECTION C-C

SECTION B-B

1

2

3

4

5

6

7

D
E

TA
IL
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O

.
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6"

3"

eq. eq.

1.5"

10"

2'

1'-2"

34

SECTION A

B B

SECTION B

12"

A A

322

31

12"

2"

2"

8

7

6

4"

12"

1

8

7

6

9

8

7

6

9

12"

13

10

12

11

FRONT ELEVATION

(WEATHERPROOF COVER INSTALLED)

FRONT ELEVATION

(WEATHERPROOF COVER OFF)

KEYED NOTES

RECTANGULAR STRAIGHT STEEL TUBE, 3"x6"x24" LONG, 3/16" THICK.  PRIME WITH 
TNEMEC SERIES 66 HI BUILD EPOXOLINE OR APPROVED EQUAL TO A DRY 
THICKNESS OF 3 MILLS.  FINISH COLOR SHALL BE A VAPOR GRAY FINISH, COLOR 
NUMBER GR02.  THE FINAL COAT SHALL BE TNEMEC SERIES 76 INDURA CLEAR OR 
APPROVED EQUAL, APPLIED TO A MINIMUM OF 1.5 DRY MILS.

1/8" THICK STEEL TOP.  PROVIDE CONTINUOUS WELD ALONG PERIMETER OF CAP. 
PRIME AND PAINT TO THE SAME SPECIFICATIONS AS THE LIGHT POLES SPECIFIED 
FOR THIS PROJECT.

DIE CAST METAL TWO-GANG WEATHERPROOF WHILE IN USE OUTLET COVER WITH 
DOUBLE GFCI BASE CONFIGURATION.  COVER SHALL BE EQUAL TO INTERMATIC 
WP1000 SERIES.  PAINT COVER VAPOR GRAY FINISH, TNEMEC COLOR NUMBER 
GR02.

WELD A 1/4" STEEL NUT ONTO THE INSIDE FACE OF THE STEEL TUBE OPPOSITE 
THE CONVENIENCE RECEPTACLES FOR ATTACHING SYSTEM GROUND WIRING.

STUB UNDERGROUND CONDUITS 2" ABOVE FINISHED GRADE INSIDE STEEL TUBE.

MAG CLASS B CONCRETE.

TWO 3"x6"x3/16" STEEL PLATES (ONE EACH SIDE) WELDED TO THE BASE OF THE 
STEEL TUBE.

1" ROCK.

PROVIDE 1/8" THICK BITUMINOUS COATING ON THE INSIDE AND OUTSIDE OF THE 
STEEL TUBE AS INDICATED.  WRAP THE OUTSIDE OF THE TUBE WITH 10 MIL 
PLASTIC TAPE, HALF LAPPED.

OUTLINE OF WEATHERPROOF COVER.

OUTLINE DUPLEX RECEPTACLE.

OUTLINE OF RECTANGULAR HOLE IN STEEL TUBE FOR DUPLEX CONVENIENCE 
RECEPTACLES.

DRILL AND TAP HOLES IN STEEL TUBE FOR MOUNTING RECEPTACLES AND 
WEATHERPROOF COVER.

HASP FOR SMALL PAD LOCK.

ALL CONDUIT END BELLS SHALL BE INSTALLED BEFORE PULLING WIRE.

1

2

1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

4

5

15

14

11

D
E

TA
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 N
O

.
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6"

10
"

6"
3.5"

6"

10
"

8
"

2
"2.6"1.5"

3.5"

FRONT VIEW SIDE VIEW

.5
"

2
.5

"

.5"

.132"
TYP

VANDAL PROOF RECEPTACLE COVER

LOCATION AND SIZE
FIELD VERIFY HOLE

4 HOLES

LOCATION AND SIZE
FIELD VERIFY HOLE

(4 HOLES)

34°±

62°±
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LINE LOAD

WHM

120/240 1 3 30 60

22,000 240

100
3K

WIRESPHASEVOLTAGE

INDUSTRIAL CONTROL PANEL

#
#

AMPERES HZ
MAINS

ATAMPERES VOLTAGE

DELIVERING NOT MORE THAN:
SUITABLE FOR USE ON A CIRCUIT CAPABLE OF

RMS

A. CONT.METER SOCKET RATING
ENCLOSURE:

VSYM.

UL Underwriters Laboratories Inc.
R File No. _________



PAD

LI
N
E

N
E
U
TR
A
L

LI
N
E



S/N

GRD

120V/240V
1PH 3WIRE
SERVICE

N L1 L2



120V SIGNALS 20A

20A

Manual
Off
Photo

1 2 3 4

SPARE 20A
30A

CONTROL 20A

COM

Ground Rod

PEC

ST. LIGHTING
ISNS

TEST BLOCKS

30A

120VAC METER



SQUARE D 8903SM02V02
OR APPROVED EQUIVALENT
RATED FOR 22KAIC.

ST. LIGHTING
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S/N

GRD

120V/240V
1PH 3WIRE
SERVICE

N L1 L2

120V SIGNALS 20A

20A

Manual
Off
Photo

1 2 3 4

SPARE 20A
30A

CONTROL 20A

COM

Ground Rod

PEC

ST. LIGHTING
ISNS

TEST BLOCK

30A

M
ET

ER
ED

U
N

M
ET

ER
ED

120VAC METER

ST. LIGHTING



LINE LOAD

WHM

120/240 1 3 30 60

22,000 240

100
3K

WIRESPHASEVOLTAGE

INDUSTRIAL CONTROL PANEL

#
#

AMPERES HZ
MAINS

ATAMPERES VOLTAGE

DELIVERING NOT MORE THAN:
SUITABLE FOR USE ON A CIRCUIT CAPABLE OF

RMS

A. CONT.METER SOCKET RATING
ENCLOSURE:

VSYM.

UL Underwriters Laboratories Inc.
R File No. _________
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SQUARE D 8903SM02V02
OR APPROVED EQUIVALENT
RATED FOR 22KAIC.
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FOR ALL ITS/ TRAFFIC SIGNAL FIBER OPTIC
INSTALLATIONS DETAILS REFER TO M-66.01

TO M-66.11
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FOR ALL ITS/ TRAFFIC SIGNAL FIBER OPTIC
INSTALLATIONS DETAILS REFER TO M-66.01

TO M-66.11
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ARIZONA POLE SERIES

(AFTER DEFLECTION)

REMOVABLE CAP
WITH THRU BOLT

1
2

3

1
2

55 LBS

1
2

1
2

3

1
2

3
3

TYPE J & K

TYPE Q & R

DEVICE DESCRIPTION
PROJ. AREA

(FT²)
WEIGHT
(LBS)

 1 SIGNAL 5 SECTION SIGNAL W/ BACKPLATES 15.55 53
 2 SIGN DIRECTIONAL SIGN 7.50 25.0
 3 SIGNAL 12"- 3 SECTION W/ BACKPLATES 8.24 39
 4 SIGN STREET NAME SIGN 25.00 300.0
 5 CAMERA VIDEO DETECTION CAMERA W/ 1' RISER 1.00 15

5

5

5

5

5

20'
SPANS

25'
AND
35'

SPANS

55'
SPANS

55'
SPANS

25'
THRU
35'

SPANS

20'
SPANS

45'-0" MAX.

3.30 FT²

MAX. LOADING INFORMATION

40'
THRU
50'

SPANS

1
2

3
3

5

40'
THRU
50'

SPANS

1
2

3
3

5

3

1
2

3
3

5

3

1
2

3
3

45'-0" MAX.

TYPE L TYPE S

3

1
2

3
3

3
60'
THRU
65'

SPANS

4

3.30 FT²
55 LBS

5

5

4

4

4

4

4

4

4

4

60'
THRU
65'

SPANS

REFER TO M-94.05 AND M-94.06 SPECIFIC
TRAFFIC SIGNAL POLE DETAILS AND TRAFFIC
SIGNAL POLE TABLES AND GENERAL NOTES









































 

















 





 





  





  





  





  



















*POLE MANUFACTURER TO PROVIDE ARIZONA PE STAMPED
SUBMITTAL DRAWINGS AND POLE CALCULATIONS.

*POLE AND MAST ARM SIZED BY MANUFACTURER BASED
ON LOADING AND DESIGN CRITERIA.

DESIGN CRITERIA

DESIGNED TO WITHSTAND PRESSURES EQUIVALENT TO 80 MPH ISOTACH WIND
VELOCITY. WITH A 1.3 GUST FACTOR, AS DEFINED BY THE AASHTO "STANDARD
SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS,
LUMINAIRES, AND TRAFFIC SIGNALS", 1994.
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STANDARD

STOP BAR
CROSSWALKDIRECTION OF TRAFFIC FLOW

CROSSWALK
LINES

GENERAL NOTES

1. ALL DIMENSIONS ARE IN FEET.

2. VEHICLE DETECTOR LOOP(S) SHALL
BE LOCATED IN THE CENTER OF
THE TRAVEL LANE UNLESS
OTHERWISE NOTED ON PLANS.

3. BICYCLE DETECTOR LOOP(S) SHALL
BE LOCATED IN THE CENTER OF
THE BICYCLE LANE UNLESS
OTHERWISE NOTED ON PLANS.

4. BICYCLE DETECTOR LOOP CORNERS
SHALL BE CORE DRILLED.

5. THE CONTRACTOR IS RESPONSIBLE
FOR THE LAYOUT OF THE LOOPS.
LAYOUT SHALL BE APPROVED BY
THE TRAFFIC SIGNALS GROUP
BEFORE SAW CUTTING AND
PLACEMENT OF THE FINAL LIFT.

6. SEE M-96.01 FOR DETECTOR LOOP
INSTALLATION DETAILS.









 

 





   











3RD VEHICLE
WITH
PROTECTED
OPTION

REAL-TIME
ADAPTIVE
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SIDE VIEW

FROM
GUTTER
LIP

NOT TO SCALE

SEAL WITH DUCT SEAL

2" BELL END

2" 90 DEGREE 9-1/2" RADIUS

TOP VIEW
NOT TO SCALE

2" BELL END

GUTTER

STREET

LOOP WIRE

GENERAL NOTES

1. ALL DIMENSIONS ARE IN INCHES.

2. CONDUIT END SHALL BE SEALED WITH
DUCT SEAL.

3. COVER EXPOSED WIRE WITH JUST
ENOUGH SAND TO PROTECT FROM UPM
COLD PATCH.

4. UPM COLD PATCH SHALL BE
COMPACTED IN TWO LIFTS WITH A
MACHINE PLATE TAMPER.  LEAVE UPM
1/4" ABOVE OF ROADWAY SURFACE.

5. EXCAVATION SHALL BE FILLED WITH
"SPEED CRETE."  NO OTHER BACKFILL
MATERIAL SHALL BE USED.















PLACE SAND HERE TO PROTECT
WIRE FROM UPM COLD PATCH.

WIRE SLOT, MATCH DEPTH AT END
OF SLOT TO DEPTH OF STUBOUT

HOLE.

CUT 3" Y TO
LOCATE CONDUIT

CUT LOOPWIRE SLOT (DETECT-
A-DUCT) TO MATCH TOP OF

CONCRETE

FILL HOLE WITH "SPEED CRETE"
CONCRETE.  DO NOT BACKFILL

EXCAVATION (SEE NOTES).
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RED

PHASE 2 PED INDICATIONS (2 WIRES)

PHASES 5 - 8

PHASES 1 - 4
(ONE TAPE)

(TWO TAPES)

CONDUIT

C
O
LO
R TA
P
E

CONDUIT

CABLE

CABLE

PHASE 1 VEH. INDICATIONS (3 WIRES)

PHASE 2 VEH. INDICATIONS (3 WIRES)

PHASE 3 VEH. INDICATIONS (3 WIRES)

PHASE 4 VEH. INDICATIONS (3 WIRES)

PHASE 1 FYA INDICATIONS (1 WIRE)

PHASE 3 FYA INDICATIONS (1 WIRE)

PHASE 2 PED PUSH BUTTON (1 WIRE)

PHASE 4 PED PUSH BUTTON (1 WIRE)

PED PUSH BUTTON COMMON (1 WIRE)

C
O
LO
R T
A
P
E

C
O
LO
R T
A
P
E

WHITE

BLUE

GREEN

RED

BLUE

WHITE PHASE 2 TRAIN INDICATIONS (2 WIRE)

WHITE PHASE 2 BLANKOUT SIGN INDICATIONS (1 WIRE)

WHITE

GREEN PHASE 4 PED INDICATIONS (2 WIRES)

WHITE

GREEN

BLACK

RED

PHASE 6 PED INDICATIONS (2 WIRES)

PHASE 5 VEH. INDICATIONS (3 WIRES)

PHASE 6 VEH. INDICATIONS (3 WIRES)

PHASE 7 VEH. INDICATIONS (3 WIRES)

PHASE 8 VEH. INDICATIONS (3 WIRES)

PHASE 5 FYA INDICATIONS (1 WIRE)

PHASE 7 FYA INDICATIONS (1 WIRE)

PHASE 6 PED PUSH BUTTON (1 WIRE)

PHASE 8 PED PUSH BUTTON (1 WIRE)

WHITE

BLUE

GREEN

RED

BLUE

WHITE PHASE 6 TRAIN INDICATIONS (2 WIRE)

WHITE PHASE 6 BLANKOUT SIGN INDICATIONS (1 WIRE)

WHITE

GREEN PHASE 8 PED INDICATIONS (2 WIRES)

WHITE

GREEN

RED

WHITE

BLUE

GREEN

RED

BLUE

WHITE

WHITE

WHITE

GREEN

WHITE

GREEN

YELLOW

YELLOW

COLOR TAPE- E/W RUNS WILL
  MARKED WITH WHITE TAPE 

 - N/S RUNS WILL
MARKED WITH GREEN TAPE

 





YELLOW

YELLOW

SIGNAL COMMON

SIGNAL COMMON

SPARE
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CABLE #1, ONE TAPE WRAP

VEHICULAR INDICATIONS

PEDESTRIAN INDICATIONS

PEDESTRIAN PUSH BUTTONS

CONDUCTORS WITHIN CABLE PHASE CODING

MARKING TAPE PER
PHASES  Ø1 = 1 RED
TAPE
Ø2 = 1 WHITE TAPE
Ø3 = 1 BLUE TAPE
Ø4 = 1 GREEN TAPE

LRT INDICATIONS

PHASE       TAPE ID COLORS    INTERVAL    WIRE COLORS INDICATIONS

1           1 RED EBLT RED, ORANGE, GREEN                      RED, YELLOW, GREEN
2           1 WHITE           WB    RED W/BLACK, ORANGE W/BLACK, GREEN W/BLACK    RED, YELLOW, GREEN
3           1 BLUE           NBLT       RED W/WHITE, BLUE W/WHITE, GREEN W/WHITE       RED, YELLOW, GREEN
4           1 GREEN          SB         RED W/GREEN, ORANGE W/RED, BLUE W/RED       RED, YELLOW, GREEN
1 FYA       1 RED, 1 YELLOW EBLT YELLOW W/RED FYA PHASE 1
3 FYA       1 BLUE, 1 YELLOW NBLT YELLOW W/BLUE FYA PHASE 3

PHASE TAPE ID COLORS INTERVAL WIRE COLORS INDICATIONS

2 TRAIN 1 WHITE      WB       BROWN, BROWN W/WHITE                     HORZ BAR, VERT
BAR
2 B.O. SIGN  1 WHITE WB ORANGE W/ GREEN BLANKOUT SIGN

PHASE TAPE ID COLORS       WIRE COLORS INDICATIONS

2 PED 1 WHITE BLACK, BLUE DON'T WALK, WALK
4 PED 1 GREEN BLACK W/WHITE, BLUE W/BLACK DON'T WALK, WALK

PHASE TAPE ID COLORS WIRE COLOR1

2 PUSH BUTTON 1 WHITE WHITE W/ RED
4 PUSH BUTTON 1 GREEN BLACK W/ RED
PUSH BUTTON COMMON 1 BLACK WHITE W/ BLACK

SIGNAL COMMON WHITE
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CABLE #2, TWO TAPE WRAPS

VEHICULAR INDICATIONS

PEDESTRIAN INDICATIONS

PEDESTRIAN PUSH BUTTONS

CONDUCTORS WITHIN CABLE PHASE CODING

MARKING TAPE PER
PHASES  Ø5 = 2 RED
TAPE
Ø6 = 2 WHITE TAPE
Ø7 = 2 BLUE TAPE
Ø8 = 2 GREEN TAPE

LRT INDICATIONS

PHASE       TAPE ID COLORS    INTERVAL    WIRE COLORS INDICATIONS

5           2 RED WBLT RED, ORANGE, GREEN                      RED, YELLOW, GREEN
6           2 WHITE           EB    RED W/BLACK, ORANGE W/BLACK, GREEN W/BLACK    RED, YELLOW, GREEN
7           2 BLUE           SBLT       RED W/WHITE, BLUE W/WHITE, GREEN W/WHITE       RED, YELLOW, GREEN
8           2 GREEN          NB         RED W/GREEN, ORANGE W/RED, BLUE W/RED       RED, YELLOW, GREEN
5 FYA       2 RED, 1 YELLOW WBLT YELLOW W/RED FYA PHASE 5
7 FYA       2 BLUE, 1 YELLOW SBLT YELLOW W/BLUE FYA PHASE 7

PHASE TAPE ID COLORS INTERVAL WIRE COLORS INDICATIONS

6 TRAIN 2 WHITE      EB       BROWN, BROWN W/WHITE                     HORZ BAR, VERT BAR
6 B.O. SIGN  2 WHITE EB ORANGE W/ GREEN BLANKOUT SIGN

PHASE TAPE ID COLORS       WIRE COLORS INDICATIONS

6 PED 2 WHITE BLACK, BLUE DON'T WALK, WALK
8 PED 2 GREEN BLACK W/WHITE, BLUE W/BLACK DON'T WALK, WALK

PHASE TAPE ID COLORS WIRE COLORS

6 PUSH BUTTON 2 WHITE WHITE W/ RED
8 PUSH BUTTON 2 GREEN BLACK W/ RED

SIGNAL COMMON WHITE

SPARE WHITE W/ BLACK
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BUTTON
PUSH

FOR GREEN
LIGHT
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